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a. 

MOBrfrJ^a-KSiiitfy^Tf-)*. ltd?!)*? 
»tfc3>eji-^Ttt»4: 9ifl&&rl!tfftflc*Jtttt- 
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i mm i ) [ i ] a y *mm<v%m&*<7) as 
"f^n^m^ [2] 3 y ^mmmmmTa 
m&&M%. [ 3 ] 3 >j immm&om&rcom 

>K*>#«f , [4] 3'J *Sffla*3|W)jifeT 

^WB/V-yWW. [ 5] W*aeTfc*H 
&aii?5:3 'J *aWBrtUBW4fcftO, TE ( a ) 
- ( d ) fllS****** ; 

frfcfc4Slltf>!Ky7?M-f-FSL WV)J?^*^ 
F t X F V >Vx VYtcMfTXtM 7 V Y-i X-fh% 
2 cr>x y 5 ? - k«. 4 i J 2 y 

7 ? - KaoaBw*^* < t 1 i(K2oo@a@e?ii 

A»fe**»3<0#y*?J'#f-F1^*fc8frfcaHr 
*i*«BULh<o#y if ? - F ZW&ftMzm 
U #y**M"?-F7W tfWWilS. (b)gi 
*'J 5 ? F71H J 7 7 M-f-K 

t. 3'J*S*BS63|W!)S^(bKl/^^^f-K. 3 'J 
*aiM<«BI»*3|W>i»MMf 'J 2 ? 1/** F * fctt 
WMWWfcK!/ if 7 F<0'>&< k t-ot fcA-f 
Xy^-f XfcfrTC4 y**^-h-T*IS. ( c ) a 

< d ) A>f 7 y ^ -fef-^ 3 >«*ilWrf 4IWI 
S. 

[ffi*JS2 ] 3 y ffll^t, Corynebacterium ^. B 
revibacterium JK. 4 { i Hi crobac ler i um jl tC Jfjffi h U, 
h , S**fl 1 8Btt<0*ffi. 

[IISII3J Corynebacteriun gtCSS-r^at^iBl^Cor 
ynebacterium glutamicum . Corynebacterium acetoacid 
ophilum . Corynebacterium acetoglutamicum s Coryneba 
cterium callunae . Corynebacterium herculis . Coryne 
bacterium Hjium, Corynebacterium melassecota, C 
orynebacterium thermoaminogenes. feJ:t/ Corynebacte 
riua amon i agenesfr t> M&tl &fflj±fylVfol, mtm 

itmm ] 3 y *mm&*<vm y * ? v** 
5^ ft, mm. &tv*tie>0mmij>e>Mitih 

[ 5 ] mm* VS9 F / Escherichia 
coll**?** . W*IB 1 EiW>m 
(W*JB6J R^#^l~3501WvfftjM;:jp§;fU 

*y ^ ? w:tf- n«tx f y > f h**frT?/vf 

4fcli»2*>#y * HjaflMM*f 6iW:< 1 1 

1<K20«»S«*»4>*4» 3 'J ^ 7 U*+ FSto» 



FS\ Sft£ft«cII&L^yif7U**F7W. 

*y % ? u*f- K*ftiitt>iry 7 7 u*r f fcfloxuLk 

«Offl|S)ttSr WrS4f J if ? k^-f- F. 
HM8H8] E9l##2~3431<0^h>t::*S:fxl> 

ig«s?ij*> 4> ^ # y if 9 f * tAmx 

F t X F y y->'i y hftfcftTC'vf r y ^ xt 

[W*«9] ffi?i)#^3502-6931cOV^Mc^$ix 
SrS/KffimWt&^'J^T^-FS-n-FtS^y 
if 9 U^-f F 4 'J if ^ U f - F t X F y V V x ^ 

F^frTTA-f 7"'J ^'f Xti.^y if ^ F. 

tis*« i o j aw»f nas3*i*««aw*»t 

S-^y if ^ UX? Ffcfc^T. EJWW2~34314»fea 

[|R$3tl 1 ] l»*«7~l 0<0Vi-f*l*»l«Kie« 
O^y it 7 U^^- Hj&W4!»SW«|»<«KSW4iJ«Sr 

< t uo~2oagga>£&sE?iJ£#-f *# y 7 9 

f - H 4 y if ^ - F t ffiMI^S^I Sr*^"i 

>Ky*?M-f-K. 

[lf*3S 1 2 ] W*J98~ 1 1 l jRicetl 

(?5sifyjt?l/*-J-F^*ttffift£*DNA. 

C !«*^ l 3 ] if *JB8~ 1 1 <n\ i-ftxfr 1 3H{cie« 
CO* y if ^ V*f - F 4 1 2ieaoffl^£f*D 

[ 1 4 ] mm 1 3 te««B«ig^f*:^isii!!{c 
imi. ts»wctt«JS84^{±9cie®^y it ? 

i mm 1 5 j 1 3 Etta»mHJMc*i»tfc: 
tss, &£v*ixbmmfrt>miti?>p%<ki>- 

iWr< t fc-a&fMM-* ^ t Sr^iSi: ?h7 5 

6aur*is^< t i>~mmmm, 

mm 1 6 ] E*j#*j2-343ia»*ai«i6«sB 

H*#t**y it ^ l^^f - FfeI3- FS*ii#y ^Tf- 
F. 

7] EM*f3502-693tt»4>atfil*rs 

/iHM*ir*-*#y ^xf- f. 

CW*JI1 8] il«iRl 64fcttl 7K««jKy^X 

f - For s /as**fc8v vnjajb>>7 s ysss* J ^ 

0. ^75/KSS* 1 ^. SSI. ntMKitiVm 

zhx^&mxv^i-vmi-hmkmmiz® 
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mm i 9 ] mm i 6 1 7 te&o^y 

«fcH-«attfc«r y h . 

( is^js 2 o ] mm i 6 - 1 9 <n\ vft&m&. 

( n$3 2 1 ] mm 16-19 waiw)# y 

tf ft* * y «r+ v t tzitmmx y k * i « 

imm2 2 ] mm 1 6~i 9 KEBwafjir?- 

{fns--Ky^7*f- f i tdm-mftx y ^r-f psam 

mmz 3 1 3 y *^a&*^ttf!H*fci*a( 
sfflfia^-f— 7 tH^t *fc«xo. Tfe(v)-(iv)<o# 

(i)E5'J#^l~3501*^S»mi.llJLt^»K?ijt» 

ttfcftOA**a, (ii)A^Sti^ffifg^*< k t 
-BSWtEIWifcAW-^KM^R. (i ii)Rr- 
*S8¥S(c J: I3Wi~350ia»fca 
{fill. 1 ELbftSafflftflM k SWEfl * AdiSWfliSI 

- 7«*t -s* mm®.? iwaBstgmwkvmtiz 

»4JWrt6awi'-^*a. fcJ:^(iv)K3w?u- 
73MSKJ: 

(i)Bj^i~35oi^^aitfii4iJ.xhoaasi»i* 

?&TU. (H)A*S*ifcflHB*^Sf < k fc-WttfcE 
«W-*I8, (i i i)ffi^l#-f l~3501*>^S<f<tS 1 &± 

oi&mmimt wmmt tz\mm&**-ym 
t atm-ixm. tsxi/iivMvmittiiimm 

I mm 2 5] 3 y *l!iNH»(&^&6^**:U;gl 
^it*^-7$:|fi]56-t TK(i)~(iv)«0# 

(i)E?i|#^3502~7001*»#>S(fil«. 1 ULb7)7 $ 71! 

*A*-*-*fc«K0A**S. (ii)A*$fl*:fif*B*'>fc 
< fc t-«WfcE»t6fc«><0T-^E»*R. (Hi) 



m-mmmzi. mmzntz. E*ij#-f3502~7o 

U4>6S*tl« 1 ULbOT 5 7M&Hfftt{: ffMSH* 
fctttttWiJ&e*— 7flWfc*Jfc«U W«EW4fctt 

(iv)K3Wtw-^Rfcj;»)#^*ifc«BR*fcJljWf 

in$32 6 j 3 y *wm&mwmmt:\tm 
t zmt ti»3 > e A -7 *fflv*fc# 

8c: 

(i )i^J#^3502~-7001*^Stf*U 1 fcl±«07$ 71! 

mmm, tsxxfmmttzimm^^—ym 

Zh-fttbtzitxnx-ftthim. (ii)A*Siifcflr«* 
^< k t-^WfcSSH-SlS. (iiOKr-^iaS 

#st<t mm^titz. BM«3502~7ooi*»featfii 

£ 1 fcLba 757 BSflflNR k g«Btf"J 4 1z\iWmm 

Kmrng^-ymt-mMmmzTi; 
mm 27) 3 y imm&mwmmmn 

1 4 # y 7 7 U-^f - F K 3- K 3 ft* -"K 'J ^7*f - VWfo 

fesr9a&t*fc«xo, ■Re<i)-(iv)<?)#RSflii*i 

(i)ie?W^2~3501*^iM<mi, 1 feUiO^«Se?i]tWg 

t«)<of- . a i i) m- * %mwz x •? 

Se»3*ifc. S^iJ*^2~3501*^3ltf^SlW±<OSS 
E^<t¥Bk»«lgSE5i|tf^k ^it^t. IE?iJ#^2-3 

f Kk-st^Jt«5a«(-rsswjg«ffi^&wrs5Ky 5 
7 wjh- h*^'3- H-ri.^y^rf- wimzm&t?> 

1 nm 28] 3 y ^ini kmm&mm 
•t 5 .-^y * 7 m-?- k 1 3- k .-^y ^ rf - mm 

tttSarrifcftO. TlB(i)~(iv)coiSSr^tfCk 
^ISk-rS3yfa-72:fflv^!* ; 
(i )Kfl#92~3S>10»<5>aBf fi$ 1 JiLh<7)*S«E?ilffi^ 
fc±l^K««iiWI* I 3 - K-r S# y ^Tf- H Oftggffi 

SiifcflHB*iWf< k fc-«tt(cE«t6I8. (iii) 

k *H3tt**Ig, (iv)SM#^2-35014»<!>atf*l&l 
KLh^)7 5 smmiHtlXV 7 7 U^f - K k -»* 

w^WK-tiiwaaiEMfc^rf &*y 7 7 u*+ h*j 
3- K-ri-^y K««gBs-i«e*6ig. 
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I Mm 2 9] 3 y ^Miffl«**^S«T S J KE*"J 

*tth*v^?*v<mi&*®s.-$ht&><?). tie 
*)<r>*m® i h c\ i mm t 3 v h'a- 

(i)Efl##35O2~70Ol*><s>jMtfixi> lULtOTS/B! 
E^HS$fcJ:l/iaEW=«^<8lfigtif?8. Mtflc®W7 
$yi£E^$£A:WI>£^A;fj¥#, (ii)A^]$ 

mm. (iumT-nmmizxmmtiti. e 
$nj#-5B502~7ooia> cMim h m±.<r)7 y m&m 

7ooi*^s(f tii \v±cr>7 5 /mimm-i* 1 ) «. 
7+ f t -st* *: & mmr $ y etge^n £ 

[ ffi*JS 3 0] 3 y *£2iUttEb*ai(tt7 5 y &E?iJ 
t*t*>KU^7 , f-K«MI)6SrifcJ&t6Jt«><0, Tie 
(l)Miv)oie£*tr3VtA-*£Jflofc;fri£: 
U)EW#*3502~70Ol*6aHtfh.4 uxtorsyK 

$ /KE?iJff$8Sr AfrtSlS. (li)A*S*ifcflWB* 

t t-««te«t4 is. < 1 i \mT-nm 
i\a±.(or $ sMMmtmrs-sigmmmt 

iitm-ixm. fc«kt/(iv)E?iJS^3502~700lj^S 

» ft* lfeJLhor 5 y ke^j * wr 4 # y ^r?- f i: - 
aifcuamswi mwt s y wsm^th^} *<7+ 

Cll*^3 1 ] 3 y Corynebacterium 
JS, Brevibacterium JB, ^yclj Hicrobacteriuiiii BtCiS'f' 
Mf#H2 3. 2 5, 2 7i5j:tf2 9<7) 

{ If *8 3 2] 3 t> *SifflM# , Corynebacterium 
JR. Brevibacteriuml il, 4 t j: Mi crobacter i umi g(C]g"f 
hW&MRbh. lf:£JS24, 26, 28i3J:tf30<7) 

V^-«l4»l«tiE«W*S6. 
CH*II3 3 ] Corynebacterium gfcJg-r&fite^l^C 
orynebacterium glutamicum , Corynebacterium acetoac 
idophilum , Corynebacterium acetoglutamicum , Coryne 
bacterium cal lunae , Corynebacteri ui herculis , Cory 
nebacterium 1 ilium , Corynebacteri ui melassecola, C 
orynebacterium thermoaminogenes, fe <t If Corynebacte 
rium ammon i agenesfr h MiiXhffliMnX'fo h . If^Jl 

3 imm^xTA. 

I W*II 3 4 ] Corynebacterium Jlfcjli-g, «4«*<C 
orynebacterium glutamicum , Corynebacterium acetoac 
idophi lum , Corynebacterium acetoglutamicum , Coryne 
bacterium callunae , Corynebacterium herculis . Cory 
nebacterium 1 ilium, Corynebacterium melassecola, C 



orynebacterium thermoaminogenes , fe «fc # Corynebacte 
rium aMftmiagen(s;fl >^g£tfft6fij&fe-Cftl>, H^fl 
3 2JS!6©?)m 

[ff#«3 5 ] E?J## l-3501*^3i{fitl)lfeLh^ 

*«»«f**fcttfflBHfc«^< tatgffli8^iei*u^ 
3ye A -^-TS!*JR0^^ieil««fC*)oT. IS 
2 3 * Mi 2 7 leSJ^i/XrA 2 fclilW&I 24 4 

fci* 2 8 tmmmzm^&z t nx-* htmmt t: 
liters. 

tlil^ 3 6 ] E5>l#^3502~7001*^jM«fit§lIil 

o T , If $JS 2 5 4 2 9 i^Xf- A 4 JtJilS* 
« 2 6 4 fctt 3 OKSto^cfflUS d t &e« 

*<, 7o-yt- (S^lffi©) fU?, ^-Kr-fy. 

tBL»ffl-XtU(HOM). 8S»Ote¥T-f^^(M0). CD-RO 
M, CD-R, CD-RW, DVD-ROM, DVD-RAMfcilXDVD-RW*^^ 
S^(c»StfflSlf*3S3 5 4fctt3 6te«^3>-ea 

[ If 3 8] 3 y ««I»El3*<0**-b y yft K 

y yfb Fo^~ <f«tt«:*-rs^y^r^H. 

[ If ^fl 3 9 ] E?"J#-?-6952f eK<7)7 5 y &E?"J<7)59 

[BWSB4 0] ^'J^rf-H**'. 59#@cOVaiaa* { A 
T'fcS, M«J!l3 84n:tt3 9E!ttOJKy^rf-H. 

[if*Ji4 1 ] 3 y *sjtm**awpe vKaA'* 

Jf-/7- fe'KfeV^T. N*Sg*^458#acr)Pro?S«#fl!j 

y»8Blfc:4tas*ut75 /mMttth&v 
t'ym*)U#*i'7-4£rmtt1'Z>XV'<71- H. 
[ lf*^4 2 ] E?'J#f 42651 BSJ<7)7 5 y &E*0<O45 

&#awrosa*<ffico75 yiea»taai$<tfc7s y 
KEMS^rti'-Ky^r^H. 

[|fi^3H4 3 ] ^'J ^Tf- 458#B<OPro»>< 
Ser«SCIB«S ilfc 7 S J mtM * *t S 'J ^7f- 
HT'ftS. If^fl4 1 4fcli4 2fettc0^y<.7'f-H„ 

[|f^4 4 ] tfy^'f-F**, Corynebacterium gl. 
utami cumE fa *<r># y ^Tf - F & , If^fl3 8-4 3 

<r)\ ^-rtifr i «cie*s<o--K y ^7 + f . 

[|f^«4 5] H*JH3 8~4 4*Hvtffia»lJafcK 
iao^y ^7f- F $• 3- FtS D N A. 

Clf«J54 6] l»«*4 5fc:Ett^)DNA**trt§« 
i(*DNA. 

[|f*«4 7 ] |f$«4 6 lzMfflcoi8i!&z.tfcD N A 5: 
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C mm 8 3 »#JS4 5 fcE»*>D N A#&feft»C 

[mm 9] JB»$«*<. 3U*iB«aT**. 
IS*5 4 7 ££U4 8ie»0»1C$K&ft. 

[fS^JS 5 0 3 3 'J *$ffltt0<> Corynebacterium gl_ 
utamicumT'&S, 1M314 9iB8<0®KIKaft. 

C H$3 5 1 ] M#S4 7 ~ 5 0 <0t >"fix*> 1 «fcE 
»a»*1H«***lftfcl8» L . IgUW+fC L-'J x> 

[W*^5 2] E^iJ#^l~343H^$ni»*gSE5"] 
««*fflv>fc, TE(i)-(iv)Oia**T4 3U*S 
ffl»cOWa*S ; 

(i)7Sy». b75V, *. *WI. 
IK£t:J: l J*aT*6J:dfcS!»Wl«*ifc, 3>J*S 

t»A-t S IS. *5 J:tf (i v) (i i i ) <DXHT# feiifc 3 
>J *£«BO. (Of a»*ifefli^«W)»BifeC i 

/H5ji^8S±^P^^ 3- K tlMSrf- Tt>i , tt£g 
(075 /IL ftlL t'^Sy. IS. 

mmzfF&?&%njk*m%-thxm. uiouDox 

^H*t6IiB, fcJtfUvHiiOOIg-Cfcfeitfcs 



(075 yK. fclL t7iV. «. tJitf* 
£mzm$t&74 A5rS^I§-f 2~3431fc^§ 

iximsmmiz&^m&t&xn. on oio 

ISYRJS U:74 V-f 4 A£Rt«ttSr**£74 V 
lMAfc4«W-*I8. <iii)BfciStt*lr**74y 

SXS, fc±tf(iv)(iii)oxgTl#Wc»<E^£ffl 
vvc»«E»Lfc3y*«jira«o. (Ot'StfiU:-^ 
**>*HPiSfc:j:*4*tt*il*4lS. 
[11*315 9] S?i)#^2~3431^$fL^iISi2?iJ 
flHRfcfflvvfc. TE(i)-(v)OIS«r*t*3 y 

(i)BW#*2~3431T*S*l**- 7>"J-r -f y^7 

w-a (orf ) nmmm&zmmi'&Tm 

(iv) (ii Doia-ciwis/tfciiBfc Bfaottf&smi 

(v) ( i v) ^istbt ao*rw±**o4^« ta» t w 

fcAK . lil?i]#^2~3431tc^$ni.maiil5'Jffl$8(C» 

^&te^x¥M^mz± n 3 y 

[ If^JB 6 0 3 M$9 5 2 - 5 9 vvffu^ 1 «tf2 

l 6 1] 3 y ^SfflM^ . Corynebacterium 
Jg, Brevibacteriumig . 4 fet i Microbacteriumg twig'f' 

hmmx-hh. n*«6oiem<o3y^s«n[. 

( If 6 2 ] Corynebacteriumi BtCigt-g) 
orynebacterium glutamicum , Corynebacterium acetoac 
idophilum. Corynebacterium acetoglutamicum , Coryne 
bacterium callunae s Corynebacterium herculis . Cory 
nebacterium lilium, Corynebacterium melassecola . C 
orynebacterium theraoaminogenes , fe.tl^ Corynebacte 
rium ammoniagenes» 4>iil<f^.6gfc^^T--j>.&, ff^ 

imms 3 ] mtme 0-6 2«^-m*>i aike 
«o3u*2iiwi*«w&t«aiL, ««ii+te75y 
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i mm 6 4 ) it£fiM<L - y is>?$>mm e 3 

**i-Wi»*4*«Se«fc«iH-*XS. (ii)(i)*> 

mm. (iii>4«is*ifc«e«*«iasL. 
3i^e»ka«**<osa»<o4^*$-ifc«i-*x 
e. (iv)jt«<os*. jwr*?Bi****«B***r 

f-y— fe'TSOiSt. ^r^FRfrSrttaj-TSIS. (v) 

ifrf&xis. tjJtV(vi)(v)oxST»/!>iifc75y» 
82^jkiEaj##35O2~7OOlfc:i3»0)7 S yfffitfili: £it 

«u K75y»i»ii*#t4aa«*iBi^r4is. 

[ if 6 6] 3 y ^.fifflK^s Corynebacterium 
JL Brevibacteriumg , ^ t j: Mi crobacteri uni^ l/ZM't 

h m&mxh h . mm, 6 5 iesjoibis^ . 

[ IS^fl 6 7 ] Corynebacterium Ja(Cg-ri>iSteWC 
orynebacterium glutamicum , Corynebacterium acetoac 
idophilum . Corynebacterium acetoglutamicum . Coryne 
bacterium callunae . Corynebacterium herculis . Cory 
nebacterium lilium , Corynebacterium melassecola N C 
orynebacterium thermoaminogenes. feJ:t/ Corynebacte 
rium ammoniagenesfr ^iM{iiXl>%£^Tfol>, fS^fl 

6 6flE«<oHJ£tri6. 

[If^3l6 8 ] Corynebacterium glutamicum AHP-3 
(FERM BP-7382) . 

[0001] 

imo&t&mm] xmawimm ( cow 

neform bacteria) lzm-fZ>&l£Mi&%<OKV * 9 V* 

«j:tf*<o»M***tr#y*7M-f-K7i/-r, f^y 

7 ? U K*5 J: * «Bfli-««aBEW Uz o y 

Ymmmm^tzmumm-th . 

C0002] 

y, « («itf»;7n-x) , (Witfe/wtv 
§0 . fcJ:tfJJMW0>S»* (W£tfN-7-t*/U7 



£. iMiJfx Corynebacterium glutaaicum tej'Ot'? 5 y 

m&mmt ixm^ttt:yyj,m^T07Th 

*<^^£J:9£<^7$Viy>%&$*iT^ 

=.y, L-ro'jy. L-^/u^sy. L-hyrh7 

&BP&SSL 1998) . 

[0003] Corynebacterium glutamicumtC J: &7* $ J 

Mi. «M*J2Utf>7S>'»£#Mrt\k3fc. 

i^immwmi^ix^i, L-yx*yo 

&&&UZt5^X , Corynebacteri um lgtwE-t ■S>at±l)f 

&m7AJVis h *i—&zttt& y ^y t -x u$-yiz 

9tMt5$nT^S CJ. Biochem.. 65, 849-859 (1% 

9) 3 . ifcTtr/^-ycco^-ni. -eco±^fiS:»«)i 

fiTO»IUb6«7A^ r ->fcJt9ll«lt»il. mi&Mtf 
SZk^Xoizm'&^ilX^i CMicrobiology, 142, 
99-108 (1996) ) . 7 5>'Kt«SS5S» , Ctt» 

Zimffisswmwfm znx^&tzt htix ^4 . « 

[0004] L^L=5:*^, *»»«M**«*k Jt^ 

¥69. ^ift^w^^^fta^+^kiiw^-r. r 
^xit*£mt>tix\,^$&zt%$&. tsivtm 

MMffl$tf : f££LX\'>$> . Corynebacterium glutamicum 
ATCC13032ttCRIL-Cti. iftfeflc^WIttH^JSS 

y/j^^x^mAm^a^-xx'hizttim 

^ZtlX^h CMol.Gen. Genet., 252, 255-265 (199 

6) 3 . MftWTVTm&rf-mfrh&fctlb. 

1$~&t£t%> b^MZtltf. Corynebacterium glutamicum 

^ ii)^iixat>-r. *.m<7)&&?£~o^xism 

mt&zmyiztix^%\,\ 

[ o o o 5 j ^<^fr<m<m. mtamm. 

mm . mmtz^x toy ; utesasmm&# 

fg^$tlTV^ (Science, 277, 1453-62 (1997),Natur 
e, 393, 537-544 (1998), Nature, 387, 5-105 (199 

7) 3 . m$mht:mmmm~i$ . mmrmem 
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tfftttBKfr *HK£ftfrfcH« Lfc D N Af-y r » S 
^<iDNA7l"fg£BIVK J&fcSr&OjffiTfco^T 

Mycobacterium bovi sg?Q®£%Q)^C^ £±(f T 
^5 CScience, 278, 680-686 (1997). Proc. Natl. Aca 
d. Sci. USA, 96, 12833-38 (1999). Science. 284. 152 
0-23 (1999) D . 
[0006] 

-tSffl&3 y *I!lfl**#0;J?y y y b:*-?- K*J J: W 

y<7?r\ RjKyjf^w^f-FUAV^y^rf-Ho 
(cj>i> . 

[0007] 

[IIJMtS^^S] *#*i4>Mt. Coryneba 
cterium gl utamicum ^ 5RO;£l£aSiliffll 5: #J56"f £ £ k lZ 

e^otsa sh& i asae^t***- * 7 s y ke 

<k Q Corynebacterium glutamicum cQjr'y ACQ^TcQigg 
[0008] 3 y *Wm&*<7)* 

hxv* y r/y y u^h- h iWffi Lfcjf y 3"y y u** 
f 7 m , # y * ? u k a - k a *i* * y *r * 
f. Rjjfy^rf-Ksraw-fca*. f£*y^7*F* 

Uttf'J ^-77 F7U4 , &Jt?y j*y 

v*-? vtsiitf* y :fy y w-;*?- KtfXfiSffiWMtf fc8 

sK 'J ^Tf - HOT S / Kffi^i] fcffiftU: 3>Ui-^T' 

HJ3«kt;/*^li^y^rf-HE?iIfflffiS:ffl<.^Jfc«* 

[0009] *«BW4, WTO ( 1 ) ~ (68) (cWt 
h. 

( i ) [ i ] n y *wm<mm&*wm*m. 
&tmm%.. [ 2 ] 3 y ^i^Efefeoae? ofss* 

. [ 3 ] n y ^SiiaAJlwoag^^ra 7 
r 4 )V<r>WSx. [ 4 ] 3 y *£MMA*aaeTa%B 



?£ay Tie ( a) - 

(d) «xet#t4*J6; 

( a ) E?iJ#^l-350lcO^-m*^^$^4SSiSJ"J 
frfc&MilOtfyjr^l/tff-FSL l&Ky*7M-^ 
F k X r- y y xx > r- Sr&frTT ' vf 7 y 74 Xt 635 
20.-Kyjf ? M-f K«« *fctt»l 4fcli»24»t?y 
7 y U*^ Fffloa^tl>^< k 1 10~200tSSE?il 

*i*2Wl£U:0#y 7 y U^f - F *Ilflc$ttfrlcB* 
U tfyyyu-#7F7H£#gS-tl>HI, (b)i£ 
* y 7 ? U *-f - F 7 U 4 iCBt $ y 7 y u #?• F 

k, 3y*iM«A3iEoiaWMfyjf^i/*f-Ks 3y 
^m^ssm^oiwHbK y y y 1^7 h ifcti 

IWMWWIyKy 7 ^ v^-f- F<7y>-^r< k t>— ot ?y W 
7y^X*ftTT4 y^fa^-F-TSIS, ( c ) J\ 

-f7y^4f-5/9xS:*ai-r*tttaxa. fe«tv 

S. CICf. 2^jy±c0^y5^V^F»4. Mi 

ar. ^io^y^^u^FS*^s»fni»2aajji 

±, m2c0^y7^W-^F^f>Slfix«.2S»tl 

±. ^3o*ry^yi^3j-f-FS*^S{ftii»2«aJii 
±, »i, JB2tei^»3<0!ify7^i'*f-Fa*a^ 

(2) 3 y Corynebacterium Jg, Breviba 

cteriumJg , 4^(iMicrobactejiu^^JR^4®4^-t- 

jje ( i ) im<oim. 

[0010] ( 3 ) Corynebacteriuni JB(Cg-fl,^t± 
iHl^ Corynebacter i um glutamicum . Corynebacteriua ac 
etoacidophilum. Corynebacterium acetoglutamicum , C 
orynebacterium callunae , Corynebacterium hercul i 
s, Corynebacterium 1 il ium. Corynebacterium melasse 
cola, Corynebacterium thermoaminogenes . fcil/Cpry 
nebacterium ammon i agenesfr t> W>f il h ffi.£MVh & . 

jbis ( 2 ) tmom. 

(4) 3 y *ana A«<oK4f y j» y t f s 3 y 
+!Mini<o3awi54*<oK^y y w*^- h ^ubk 
tit#y*?w:tf-F#. 7sy^. t'ysy, 

ti>-n<?>£&mmb?>&iK7-x'h&±$i (Dim 

( 5 ) HSffiitf y y 9 VJtlr F ^' Escherichia coU* 

*T*6. JJB ( 1 ) iSBom 
( 6 ) I£?i|#^l-3501COV vf timz^Ztl&i&m IS 

1 o* y y y i^*f - hjb. 1 o^y y 

y l^^f - F«k X h y v : Jx v F55r*ttTCA-f yy y 
-(X-t!,Sf520tfyy?V*?-F!®, *fc»i»14fctt 

%29titv y y m-* F3Hoa«-r&^< 1 1 10-20 

(WBSiE^*^ : 5rl.^30^yyyu^^F»*^^|. 

po+A^stfni) 2 a^xto^ y y ? v f s: . 
iw«a*ftfcMLfc#y.5'?i'**F7M. 
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?. 2W^Xk.<r>^)^9^^Y\t. mUf.&lO 

( 7 ) EWS^lfc^SftiaSEH*^*** 'J 5 
7 Y * fcii^tf 'J 7 7 U** H k SOXUhOfiH 
if 7 W^H-F. 

[00 1 1 1 ( 8 ) ffi?i|#-^2-343lcOV>-f tifrlZm 
ZtlltSMfflfrbZ&XV 7 9 M"f- vttdmxv 
7 7 btff- F k 7. F 'J >i>3. V bfc&frTtV w y 'J T' 

( 9 ) gtfi|#-5B502~6931 W vfJuWCiSS ft ft 7 5 

7Kg2?ij£#tfttfy^7'?- h$t3- F"f ft#'J 7 9 U 

Y t fcliSfcK 'J 7 7 U-f F k 7. V 'J Xy'i y 
ftTTV vf 7* 'J yM Xtfttf 'J 7 7 M"* H . 

do) sw##ie^$ft*«aK»«i££'t*!Ky 

if 7 l/^-f - F fcfc WC . S?!l#^2~3431*><5>S{fill. 

»gaie?'I$: : fi'•rl»*y3^7^^f•^*^o5 , ±a*fcu 

3' TSfcfifflU f£*y 7 7 F<^S£ffflH5-f 

(ii) ±& ( 7 ) - ( i o ) wrtifri mzsm 

< k 1 10-200ffi«*^5r«.ffi5"lSr^rri)J)fJ 5 7M" 

d2) jje ( 8 ) - < 1 1 ) wrtU)*imz%M 

Otf'J if 9 F Z%ts®&ifcD N A . 

(13) JJB ( 8 ) ~ < 1 1 ) c0^m*>l gic£tt 

y if 9 pjj-f- f**:«±e (12) tenoifl&ifr 
DNA£*tnBms»*. 

(14) US (13) EttOJ81N^flc*t&ft<d&S 
U «**#fc:±E <8) (9 ) fc:i2tWJ7 
7 M-f« Htca- FStlfttf y ^7*-J- F 

k-tS^y^rf-H^SSS^rffi. 
[00 12] (15) ±12 ( 1 3 ) iEttOJgfltKft* 

y, «s flint fciDf-enfe^Biwt^tatfii*^ 

&<kt-«££l£#»£-<2\ K*«Wrt»fcT$7i!L 
m. t'**y. tt, flflfflL fc«kl/fft^«i»#*> 
fc»/*ift;J«fr< k i-ttfcSHtft.: k ^iaktft 
75 7IL &IL Wsy, flffljft. &XV*tie> 

<i6) mm^mifrbMimzts&mfcG 

th# , J?9l'*1-YlZZi-VZtlh#V'<.71'Y. 

(17) ieyiJS^3502-6931*^Stf fli>7 5 7&E 

(18) ±12(16) £Mt (17) WfcWfy'V 



*). *oT$swmw&, mm. nxsKuma 
-^vSttfcir-f&tfy^T^K. 

(19) ±12 ( 1 6 ) ^tti (17) |£^W^y<7- 

mm***-. frimw<7i-Y<oGi-hmtm 

ttfcH-*)«tt* fl~t ft # 'J F . 
[0013] (20) ±12 ( 1 6 ) ~ ( 1 9 ) tfHvf 

n*>i«{ci2a«^y^r^ K^igiitftSi*. 
(2 1) ±i2(i6)~U9) fciSKotfy^rf- 
Ffc «kt/Ktf y ^r* HoijHRWJ F*>s>a 
orfift # y ^rf- y t fc{i»»KMnKy ^r^- h £ i a 
saa±, afl^awjtfcBttfcjKy^rf-HTu-f. 

(22) ±12 ( 1 6 ) - ( 1 9 ) fclSWMfy'W 

-rftta*^ iaaui. fl*i»ftt:ffl»LfcjKy^r 

1-Y7V4. 

[00 14] (23) 3l)*S«fcfcomMitfi]2 
fctt«W«l«f~- 7t®fctht:ifX7). TI2(i)~(i 

(i )EW#«H~350ia» tatf ilft lJa±«ffiaES5lJtil 

-tftfcJ60A*^S. (' i)AA^h.fcfH8Sr^< k i> 
-«fWt'f2«H-ft3t460T-^i2«l#S. (iii)Kr- 
^i2H^S^J: y§2SI$iifc, ffifil#^l~3501*»<i>a 

«mft i w±^tisse^ffl$6kgwse?ij*^{i^fi« 

«i»W1-ft 3 y^v- fc J;t^(iv)IS3 yys'i/- 

(24) 3>J ^S*fflS**^aME5i| J Jt iiSWISit 
7*H€t*fcftO. TC(i)~(iv)Oie** 
tfdk^ak-fftnyejL-^^^ffi; 
(i )EM#tl-350l3i» feaif *lft ltl±^*ie?i|ffl 

■4-418. (ii)A^S*ifcflH8t^«5r<tt.-»*«fcE 
HtftlSs (iii)S?!l##l~3501*^atf^ft lfcLt 

k tttiw-ftis, fc xmv)wwBM*-fciMm& 
[0015] (2 5) 3vmm%&*<r)wmffl£ 

tzitmm^l— 7*HJ&f*fc«xo. TI2(i)-(i 
v)O^R*«iftCk*««i:-t63ytfA-^*]Bv^ 
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U)EWI3502~700ia><o2Itfft& 1 JAttf>7 5 7K 
mm®. *Jit^«WBW4fcli«WflBStf— 7ffi« 
S-A^-ri-^OA^^S, (iOA^SftfctiflBSr'J^ 
< k t-SJWtiEil'rSfcft<OT-^ifiSI^S> (iii) 
fST-^fr^RCiDlrJi^ft*:. E?'I#^3502~70 
Oia^aifftS 1 IAL*)7$ 7KEyiJtit*8kgfi<JEm 

Mmwm*:i—7imt fciusu mwmittzu 

[ooi6] (2 6) 3 'j *wM&&*<nwtmu 
^tznm ; 

(i)ffi»-^3502~7001*^gflf ft 6 1&±<V7 5 788 
miz£ mmZtltz. lE5i]#-t3502~7001A^a«fit 

i i iAto7 5 ;wim]ffimkW;mm\tMm®®& 

[00 17] (2 7) a y ^SWi*<??SWSaiS 
?i]5r*-n>'-K'J 7 7 U*^ H(ca- H 2 ft "<-7f- 
H(7)il^5r^-tl>^c7). Tie(i)~(iv)<7)¥S$:fii 

(i)mm^2~~35oifrt>mmh 1 iAL<7)i§gE?'Jti!$8 

fcitfKMWs- H-tS^'J FOMB6W 
$8. Ml/lcaWlSSffi5i]tt$8S:A*-ri>^cOA7J^ 
R. (ii)A^I$ix^t»#^^ : 5:<i:t-B#W(cfE«i^S 
fctfxOT-^lfill^R. (iii)^T-^f£ll#SCct 0 
IBSi£ ft£ , EH#§2~3501*» SJf ft £ 1 EUtfrtSS 
E?ffl?*8kfiW*S«E?'Jti$8k *Jt»L . E*d#*2-3 
501A^a»fft£lIAb^«E?i]£lr^l>tf y 7 7 

f-Kk -** tzimu? mmfeMiw * * y 7 

7 l^f- F#=?- F^S 'J ^7*-f Ftf>ttfl6£&5&t£ 
3yni/-^g, t3J:t;(iv)^[riyAV-^#g(cJ: 

[0018] (28) 3D *s«t*osw^aie 
5"ji*-f*jKy * 7 f ca- FSfts^y^rf- 

M>®&ZVtfl-t&tzisb<?), TE(i)~-(iv)^lSSr* 
ttZbZfflkbt&ziyVjL-fZm^ttm-, 

(i)ffi?d#^2~35oi*^atfni» 1 JAt^iggE^tiffs 

18, MlftcgWSSE^Jtif^A^-f SIS, (ii)ATJ 
Sftfc^£:J?fc<fcfc-«*Wfcie»T6IS. (iii) 
f£T-7K#J#-R(-J: OEftSftfc. E5'l#^2~3501 
A^S(f ill. lJjlhO«aS»«flHB fc WWBSE5WWR 



b Zmtt SIS. (iv)BM»# 2~3501*^S»f ft&l 

ia±or $ y keh **rr* # y 7 7 u f b -a* 

fc»«HR-t 4tWrtHHEW*#t6!|f 7 7 U*T F# 
a- F*4#U ^7* Ftf>llMB*«togt*lS. 

[0019] (29) 3y^ima*3iw)swr5/ 

KE?l£*-f l>^7* Fc7)t8tg£&srr6to6<0, 
TIS(i)~(iv)W¥S^«StS-k$r^Stk-rS3ye 

(i)E?i|#^3502~7001A>f>atfftS 1 IAb7)7$ 7SJ? 
K?iJtt?8i3j:^ge?"]tca^<«SSgtW8. *tffc*W7 
SyiK5dfll«*A*-f4fc»©A**a. (ii)A;rj$ 
ftfcfll*£iHr< k i,-i^Kfr:fi1-|>£#><0T-7ie 

ii#r. (iii)i^r-^ieii#s^«toieii$^, is 

9IJS# 35Q2~7001*» ^SHil* \VJ±<7)7 S 78£E5>M 
«fc*W7$/KEWfll*l:£Jt*U RH**35Q2~ 
7Wl*»£aif ft & lJ2lb&7 S 7 BSM SrW-f y ^ 

7* f b-mwmvAt&mT s /stEm^-ts 

#'J^7 , f-F<0«IE*ft5&r43WCl'-^*a. fci 
tf(iv)K3W<u-*#Ri=*9#&ft£»tt*3^ 
&£*><oaj;*J#R. 

[0020] (30) 3y^M«4*<7)SWr5 7 
BfE^lfcW-tl. * U ^7*f - FoDMSfcfcJ&fifctftf), 
Tie(i)~(iv)WXSS:*t»3>'t:a-^*fflV^* 
ft; 

(i)E9Wt3502~700l36>featfft4 1 Oh<?)TS 7$ 
E?J1P8fc «fc tflKEH C»^< *tf K«Wr 

smmifimzxji-f&Tn. aDA^sftfcflttB* 

^«r<kt-H*«KE»t*xa. (iii)Kr-^ieii 
J: »)IE»$ftfc. EWB502~7001*>£,aifft 
6lJ3Lh<^r 5 7 ISEWflHBkawr 5 7iS9flflH8fc 
^IfclRtilS. iJ«fct/(iv)E5i|#^3502-7001*^a 
tffti HAhcor 5 7i?E?d ^ #t h JK 'J ^7*f- F k- 

FO»ie«:«£t4lS. 

[0021] (31) ny Corynebacter 
iumE. Brevibacteriumjj i, £ fc(i Microbacter iumS C 
*-f4»ki*-C**. ±E (23) , (25), (2 
7 ) (29) <0Vvfft*> 1 ^CieSiOvXrA. 

(32) 3 y CorynebacteriumB , Brevi 
bacteriumg . i til A Microbacter iumg tCE'7S%^ 
T**. ±15(24) > (26). (28)fcJ:^(3 

o) <o^-fft*»i^tia«<o*ft. 

(33) Corynebacterium ]B(3ig-t& ^tl^ Coryneb 
acterium glutamicum , Corynebacterium acetoacidophi 
jura. Corynebacterium acetoglutamicum . Corynebacter 
ium callunae . Corynebacterium herculis . Corynebact 
erium 1 ilium . Corynebacterium melassecola . Cory neb 
acterium thermoaminogenes. fe J: I/ Cory nebac ter i um a 
mBonjagenes^ £ Miitl h WLi^lX'h h . ±12 (31) 
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(34) Corynebacter i umj jgfcjg-ft" 4ESE4Sftlff Coryneb 
acteriua glutaaicun . Corynebacter i urn acetoacidophi 
lug. Corynebacterium acetoglutamicum . Corynebacter 
ium callunae . Corynebacterium herculis . Corynebact 
erium lilium. Corynebacterium melassecola . Coryneb 
acterium thenaoaminogenes . tS <fc (/ Corynebacter i urn a 
aoniagenes fr fegtffl&tt^HTCfe t . ±12 ( 3 2 ) 

[00 2 2] (35) KW#^l-3501*»<?»atf*l41 

a u: a y e jl - ^-ti*i o «r«g^ie»jaE<*T *> -> 

T. ±12 (23) ifctti (27) !2«^)^rAifctt 

±ie ( 2 4 ) ifcii (28) %s&<Dumizm^hz t<o 

(36) ffiM#*3502~700ia»&a»fl4 lJiLh«07 

^nyta- ? -T-fflgAK 0 *TIMrK*«*ra -> X s 
±12 ( 2 5 ) ifcli (29) f2»oy*ri^*:Ji±f2 
(26) (30) ett«0*ffitfflV^ik<O-C* 

(37) ^ytj.-^-T'^AKOHreg^** 5 , 7 

^AT^*X>* U (RAM) . StAffl L^ffl* * 'J (ROM) . 
W$s&&T4Z9(VID). CD-ROM. CD-R. CD-RW. DVD-RO 
M. DVD-RAMt3il/DVD-RW^t>^|,ff*^S(fixl>±ie 
( 3 5 ) ifctt ( 3 6 ) leSKO 3 y t ^ - ? -TifcMR 

[00 2 3] (3 8) av*mmit*<?>-fr*:*vy 

ft h-Dft-t'CfcUT, N5f3ig*><o59#B<OVal^ 

*w>7 5 /wmmzm&tifcT s / 4 
y yf't Koyt— tatttiw** y^rf- 

K. 

(39) SW»^ 6952f2»<7)7 S y KlE5i]^59S S<^) 

(40) -try ^r^- HA 5 . 99SiaVaUIS#Ala»S 

KWistutTs yiaiwtitre^y^rf-HTft 

4, ±12 ( 3 8 ) *fctt (39) KHOdfyWf - K. 

(41) 3 y *£iMni A*o tvn:* y Ka^tf* y 5 

— fc'fcfcWC. N^A^458#SOProJ8£A<f6*)7$ 

(42) E?i]$^4265fSa<7)7 S /g?ltfijc7>458#g 

(43) aiCU *7f- H i)\ 458# g <0Pro«£#SerS 

«KWfts*ut 7 $ j mm x y <rf - k t» 
4. ±12 < 4 1 ) ifctt (42) w>m ^yf- k. 

(44) iK'J^Tf'Kffi. Corynebacterium glutamic 

yvf-nra* . jje ( 3 8 ) - ( 4 3 > 



<ov 1 a(cB»*)sK y k. 

[0 0 24] (4 5) ±12 (3 8) - (4 4) Wvf 
1 y ^Tf" F $• 3- K-f 4 D N A . 

(46) JJB ( 4 5 ) tfaawDN AUtttmtw 

DNA. 

(47) ±15 ( 4 6 ) CEttattJJttftD NA&Sts 

(48) ±12 ( 4 5 ) lZim<7) D N Atf&feftfcffl* 

(49) ramanf***, 3 >j *mmxt> h . ±ia 

(47) tliit (48) f2$80l*«!i£Bltt. 

(50) 3 y ^QfflmtK Corynebacterium glutamic 

wxhi . ±ie ( 4 9 ) ii&mmm. 

(5 1) ±12 (47) ~ (50) W-filfrimzfr 

nmmmmmiznm t . l - y yy 

[0 02 5] (5 2) mm^i~-muz7jk2ti&i& 
mmmm^t:. Ti2U)Miv)?)ia$rtpr43 

m&zx <o£mx'Z hiio tsuwasft*. 3y m 

SIS. (ii)(i)Tl#4>^lfcK<7)^J:y. ±124* 
(;^A-f IS, iJ «t t^(i v) (i i i ) coiSTIf fefifc 3 

y (i)TStfn^k^H5^»st«t 44 

(53) jter#. 4^j«iai**o«^^A«ji 

S8S±^^$r3- H-T4]te : F-C*4 . ±12 ( 5 2 ) 

' (54) m^ { 4Mtt^|6l±*7t:liS^b^-lt4^ 
SBWKWfc4SaijftT»4. ±12 ( 5 2 ) K»<oW« 

[0 0 26] (55) ffi?U#tl~343H;:j*£*l4*S 
«SWflWI*ffl^fc, TI2(i)~(iv)OlSSr*-f43 

(i)7S/K, m t'^$y. fci^t 

ffi&ZX »3 %MT% IXd l^mwa?^ . ay^S 

fc - E9IS^l-3431rt^jC-r 4ffiSffi?iJi: SritK-f 
4IS. (ii)<i)Tfcfcfifcit«0*S£J:D. ±124* 
M»K#ft-r4S:SA^ HJgt* IS. (iii)(ii)OI 

hm^thJM, i3J:U f (iv)(iii)^lST1i^^3 
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[0027] (56) it<E^#, 4£j®£!SJ>SUi 

is?~>->\&mm±.<rtimi 3- n-rs m^x-h s , 

(57) m&#, 'smi&Tbh^m^izz 
itz%mmi>&%m&T$>&. ±ie ( 5 5 ) tes^w 

(58) K5ij§^2~3431^$ *H>igSItfi|ffi $8* 
fflt^, Tfe(i)Miv)<9Ig££-t£3>J*S«ra?> 

iti.jsas5iii»?8ta^§pi^-ri,is, ao (i) o 

■WAfcaaWNblfi. (iii)Rt«tt«r«f iT-fV 
-5X8, iiJttf (iv) (ii i)<DX8-Cf#<ofl*:iIfK? Srffl 

[0 0 28] (5 9) S5l»*2~3431lc^8*it« 
«Ea«*£Jflv^ TE(i)~(v)^)lS**t43 'J 

(i)S?iJ#^2~3431-C'^8fll>^-ry »J -r 4 

U-A (ORF) SJI1-&I8 

( i i ) ft 8K>£&tiU£»& S V >{± y ^/Wfi3SBiS±^» 

*t. WBi*<lfcORF*»JES*6XS 

( i i i ) 3 'J ^MiratCtj * vC tt <•> tit H & ^ ASH & 

(iv) (iiixoiSTjgBBSfifcgKtma^ffl^t^ 

<^£l£gB&fc£Jt*a-rSX8. fcitf 

( v) (i v) <0lSTI»ao*ffl4asHi^*ftte«» t w 
ffi^^^^SSSMI-S^tc, 4fctt<iv)<0l8-CBf 

fc»fc . K?"J#^2~~3431 KSp 8 *l § Jggie*iJfllfgfcg 

s% m&f?i&m&£ * *) 3 y *aM&*£R3-££ 

X8. 

[00291 (60) ±16 (5 2) ~ (5 9) <7)Wf 

i JBt=ieaow«frffi{=«t 3 y *s*i 

(61) 3 U *Siffliii#\ Corynebacterium Jl, Brevi 
bacteriuaf L & fzl i Hi crobacter i w^ lZM-? & 

Tbi . jje ( 6 o ) teiico 3 y *#*aa. 

(62) Corynebacter i uml gfcJB-f & iift&fljlff Coryneb 
acterium glutagicum . Corynebacterium acetoacidophi 
lunu Corynebacteri um acetoglutamicunu Corynebacter 
ium callunae , Corynebacterium herculis , Corynebact 
erium lilium, Corynebacterium melassecola , Coryneb 



acterium thermoaminogenes . fe «fc If Corynebacter i ui a 
mMia&<;nesfr e>&\mm±mX'$>Z> . ±f£ ( 6 1 ) 

«iatt«3y*sam>. 

(63) ±IB (6 0) - (6 2) OVvftlfriaicE 
®<7)3 'J ^SiHiniJ-iSiftfc^SI L . %m*£7 $ y 

(64) - 'J s;yT*4±fi ( 6 3 ) Ett 

[0030J (65) rof-*-AlWffc*^<. T 
IB(i)- (vi) Ig*****fflS9W=»b*«SKO 

**i^*UI*43lW)BSIl*WH'r4ia, (ii)(i)<0 
I8TDIS8 LfcSfi* 1 2 <ftcft$Cift»&C i 0 Km 

hxm, (iii>^«snfcsa«*<»asu. 

8, (iv)it«6^e«, wth&sm&mw&**«.y 

(i v)c0X8Tlff>n/;^7'f- HBrfr<or 5 7Kld?iJ?r« 
W1-I.X8. fcit/(vi)(v)coi8T1#A>n^7SyK 
K^Jkie5'J#-f 3502-7001 (C|E«£0TS y»iMfc 
«L. K7$/iS83!£*rt4BS«£ia|J!-t4l8. 
iit, rnT5j--A(proteome)i:(i. fiSM(protei 
n)i:y/A(genooie)*>(5^l.ii^* s JtffPeOjRB** 
•J ^7f- H <7)K;l-T'ii / <-?.^t'?)S . 
[003 1 ] (66) a'J^Samff. Corynebacter 
iunfL Brevi bacterium^ , ^^(i Microbacterium JSt; 

mhwmx-hh . ±te ( 6 5 ) mwni&m. 

(67) Corynebacteriunu B^IS-ri, ffitt^Coryneb 
acteriua glutamicum . Corynebacterium acetoacidophi 
lum, Corynebacterium acetoglutamicum , Corynebacter 
ium cal lunae . Corynebacterium herculis , Corynebact 
erium lilium , Corynebacterium melassecola . Coryneb 
acterium thermoaminogenes^ fe J: t^ Corynebacter i um a 
■wniMenesj &»6gtfft.&«teWrrft& . ±31 ( 6 6 ) 
JS!eiSt<7)|5!£#>£. 

(68) Corynebacterium glutamicum AHP-3 (FERM B 
P-7382). 

[0032] 

1. 3'j*aai«^ffiSie9ij^ 

*^t*V^^3'J^M^fl^i:^i, Bergeys Manual of De 
terminative Bacteriology, 8 , 599 (1974){^S8il 
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|>. Corynebacterium Jj". Brevi bacterium ""!. £/cteMic 
robacteriui»J "gfcJltS%±fe£^-J . *f*WWi, Cor 
ynebacteri um acetoacidophi Ium. Corynebacterium ace 
toglutamicum. Corynebacterium callunae . Corynebact 
erium glutamicun , Corynebacterium herculis. Coryne 
bacterium 1 ilium . Corynebacterium melassecola. Cor 
ynebacteri um thermoaminogenes. Brevi bacterium sacc 
harolyticum . Brevi bacterium immariophi lum . Brevi ba 
cterium roseum . Brevi bacterium thiogenitalis . Micr 
obacterium ammoniaphilum ^^^tf l> d T£ & , 

[0033] J; OS&MWi. Corynebacterium acetoa 
cidophilum ATCC13870. Corynebacterium acetoglutami 
cum ATCC15806, Corynebacterium callunae ATCC1599 
1. Corynebacterium glutamicum ATCC13032. Corynebac 
terium glutamicum ATCC13060. Corynebacterium gluta 
micum ATCC13826 ( IBJUS Brevibacterium flavum . $>& 
I ^ Corynebacterium lactofermentum ) . Corynebacter 
ium glutamicum ATCC14020 ( I BES Brevi bacterium div 
aricatua ) , Corynebacteri um glutamicum ATCC13869 

( IBES Brevi bacteri um 1 actof ermentum ) . Corynebac 
terium herculis ATCC13868. Corynebacterium 1 il ium A 
TCC15990. Corynebacterium melassecolaA TCC17965. Co 
rynebacterium thermoami nogenes FERM9244. Brevi bact 
erium saccharolyticum ATCC14066. Brevi bacterium im_ 
mariophilum ATCC14068. Brevi bacterium roseum ATCC1 
3825. Brevi bacterium thiogenitalis ATCC19240. Micr 
obacterium ammoniaphi Ium ATCC153545-^(fl><Ii:* { T 

[00341 (1 ) 3U*SiHfflO>VADNA4>iiaj 

x. m&mmiti®h$tim. msm. m&mm 

fflUf. Corynebacterium glutamicum T'ti. W&ti&b L 
T. \% W isy&StttBYim (7g/l «PC+-X. 10s/ 

i *rh>. 3g/i mtf-hv*;*. 5g/i »»x**. 
P H7.2) nL&wiztmzi. i%mmtix\z, 2 

5~35*Cr*S£*g3rt s . 

[0035] m®. mm* 9 , m^m^x oaft 
mixfMzmmx-mtz. mm 

ffitlX. mm. STEA'./7r- ClO-3% 7.7D- 
25mmoI/l TrisSafgH. 25mrool/l Xf-l/V>*T 5> 

mm (tiT. EDTAfc «&iE) , P H8. od s * £ t a*? 

-Afc JrifffffiSffinr^i S D s** JflvvtKMlwo 

£fflUTy/ADNA£«$tfl>H&W&y/ADN 

Twxmzmt* z t tret * . 



[0036] 5-20mg/ml4)'J Vf—Afc 

*t»ft»«tS«L. gfc?&. 5-20% SDS^r^an 
UMStf *. &fc 25-40'CT\ 30#-28* 

BMR>*»t:tfd. St 3f^60~70'CT'5~15irS^ 

ffl£T&aiU 5~20mlc7)Tris+ft7xy-;U$rin!X. 

m&x'i5-45ttfsm>tiHzmk mt 34> 
m (i5,ooox g . 20m arc) fcffK 

[0037] B«W)ftfrT7xy-^/^nD*;^» 
as, ^nDTjvl-Atttii (20) *lfcl/10 
*03ml/HfflW-h'J^»« (PH5.2) , 2fg*<-M 

yra/v-n'tjBi, w^tawu ?/adna 

IritKS-tS. S^VADNASr0.01~0.04mg/ml<7) 
RNa s e tttiWSm&mtl. laSgff&i LT. 
fflRJf. TEA'7 7r- (10mmol/l Trisltl?Jg. lmmol/1 
EDTA. P H8.0) ZfolfhZtWX'ZZ. Bfflk. 25-40 

ft. 7x7-^/^DD^A}ftai. ^Da*;^ttSaj 

yyi»DNAiifcRt70%x?y->p-ea»LfcflL SS6 

[0038] (2) s/ a •■/ htfyvjrjv-wm 
_hia ( i ) -ciWRLfeau+SNniwyyADNASrffl 

ti, Molecular Cloninng, A laboratory Manual, Second 
Edition (1989) (OT. t^i7-' 7D-xy^ 
^ 2 ) t»ttO*«fc*ffl V ^hZttfXZ&tf. 

izm Uzy; a d n a 54 75 -ofaaa t uthl 

[ 0 0 3 9 ] JJE ( 1 ) tmSSLJt 3 U ^-SMcoyy 
ADNA O.OlmgSr, &M.0MUZ%& j: TE/<-y7 
r-^COSaf^^iDi., V-^— ^- (yamato powerso 
nicmodel50) $:fflv\ 1-10 kb^Bifr fc^rK-TS. V- 
7--^-05P^fefti: LTti, tB^20T^5#ia«ia 
•fS^frS- *«f 5 C fc § . #^t7ADN A 
Hi)t<55*^$-s DNA7"7>r-f V/df-yh (DNA blun 
ting kit. a®ttt«)**fflV>T J FJfflr*-*. fM 

7SKy/HK«MMfKJ:0^BL, l-2kb^y/A»r 
fr*y;i^»<5>flJ9aj-f. St***:, DNA)gffiffi<o«« 
?g. WUfMG^ajA*7 7T- (0.5mol/l WmTy* 
^>>A. 10mmol/l ftK^^^^A. lmmol/1 EDT 
A. 0.1X SDS) miO. 2-0. 5ml Ml. 25-40 < C?if£&18 
i:pLTDNA5-?iajtl». 
[ 0 0 4 0 ] KD N A?§{iJ?g$: 7 x J -M7 on*/U 

-K$-1R#T§. T4yXT— fc' (T4 1 
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igase. £S8ttR)**Jfl*vc. ®%%<?9-. Ml 
ffpUC18 Smal/BAP(Amersham Pharmacia BiotechttSg)^ 
tz?4 7-y 3 vt&. ?4 7-i'*y$&b LTtt. 
\<h-20'CX\ 2(K50*HaU«W4*tt* *W S £ k IfiV 

gy^fS 0.5~2/xl£JflVYt, ft&CfEvrtMKXW 

w&mmn-mLt ixu. *w«celectr 

0 MAX DH10B (Life Technologies^;®!) iRKifcxU? 
hn^U- i'3yi££0fict6.rkA { T'£l>. xu7h 

[004 1] jHtcgiifcrtmt. *^tr**r*-*a 

10M00mg/l #7 >b'^ 'J y££tf LB 
C*^*1.6K*t»LIWIft (10g/l a'? bbU 
7*r->\ 5g/l »SXdfX, 10g/l tUL^r-'J^A. p 

H7.o ] K»ifL. mmmmt, wtwtt 

*. W«X-galfcWIPTG 
LXZ<ZbX\ y;A.DNAi$HtmtfilWDN 

ztmmx'bi. 

[0042] gJBmgJftttH:, O.lng/ml Tyfx'jy 
tr-t-O L BigiMO. 05ml1* oasin lt:%K9 4 9-TV 

< 4 ) commzm^h z t #-e# & . ifessHSKKtao 
i k c J: o . K««aji-8(rcT«#t s i k *«r 

[0043] (3) 3X5K9^r9i;-«)fl!Jft 
JJE ( 1 ) TilMLfc3'J*ffiiratf>yy'ADNA 0.1 
mg£. MRBHIt 0(ittSau3AI*T»#}|(HkL. 10% X 
?n-XA' 7 7 7- (lmol/1 NaCl, 20mmol/l Tr 
is&&&. 5mmol/l EDTA, 10% X?D-X. pH8.0) 
fc±l/40% X?D-^A«;7r- (10% X?a-XA'.y 
77-£>7.:/-o-XC0i8jg£40%k Uric?)) S-fflUT 
im Uz 10-40% v 3 *«F«4jE$r Jflv vc , 8&<l>#Jt 

(26,000rpm, UBffiL 20'C) jfrMHKft, IS 

#*»*lil-f->f *-7*fc#RU Tffa-xyfrW. 

%mx-mft<?>DNA®ft%zvmit^ mo m> 
[oo44]»&*ifcDNAiirfr«\ gnw-k&BTO 

AD N A £Sau3AI fcfflV vCSflffifl:Lfci*£UL Witf 
superCosl(Stratagenea^)<7)BamHIgSffi{CiSgP^^^ 



ir^dk^T-^S^ iOm^WWi, lfflEWW$r- 
i/'VT' X^Xh-?? NT'&SGigapack III Gold Pack 
aging Extract (StratagenettS?) l?$rffl^T. SsftH 
«¥«»tfi£V\ ^yy-i/yfl. ^iaXL-1-BlueM 
R (StratagenettS) 

[004 5]»llWftLfc*»Wi. ryei/'jy^ 
trLB¥«»a*fc**U «SH-6. »*H68iftti, M 
TOWSxtCflW* 3 ox- 1 LTK»-*4 >! k A* 
IMWt 7Vt:^'J>0.1ig/ml5-^tf 
L Btgn40.05ml ZmiLWK? 4 9 -TV- r-+T'«> 

mmtt^.^mzx on^ti^^mtt. te ( 4 ) 

WlWtcffl^* £ k * { T'£ & . Ktt«KK2«^ U -b o- 
;U5r*tf L B«»Sr0.05il-foj6lni. 6 i k fci 
■} . KWKKJi-WCTflMW* Z k afiWP. W»l=ffl 
v^l»;kA { T'#i.. 

[0046] (4)&£gffl<7>&%. 

(4-1 ) 

3 -yr-tf >i£CScience, 269, 496-512 (1995)3 
k LTifcjeriit*^**. ^y-VAy 3 -y 
T'fflV^SISfc LTIi, ±£ ( 2 ) TWRU:74 7*5 

u— SrfflvK pcRfcjoiurffcifctf-e** cdna 

Research, 5, 1-9 (1998)) . ftfW9fc«. 
•C«M$rWS-r & ^ t *<fl= . TVh-^U VO.lsg/nl 
^^tf L B t$ift2r >7 x 00. 08ml TO^-ii t/o96^ 
^^-71/-h«#7iM:^yyAy 3 y 
•Y7*7'J-4*^D-ySrUrD7--^- (GENETIXtt 

m xnmi. yrcx-mMmmtfo. 

[0047] W&m*. TaKaRa Ex Taq (Sffiiitt 
S!) *fflV^TPCRfflSje«*0.025il-fO^tfc96 
^Dr^vsVTU-h (PE BiosystemsttM) C n 
t-TU-h (h7^ytaS) ^JBV>r»t. GeneAmp 
PCR System 9700 (PE Bi osystemsttS) ifetff^> 
c7)7'Oh 3-/1^ CDNA Research, 5. 1-9 (1998)] fc^ 

^pcr£*tv\ ftAmxvmm'tio. pcRmm® 

Wft*"/ h (Amersham Pharmacia Biotechttl?) 

bx-$&. 

[0 04 8] «fikLTffl^4 23WBDNAr7XSF 
imTCOH&X-mt hZbtfX'^h. TVfv'jyO. 
05mg/ml$-^-tf2xYTl§lft (16g/l J<9 b b VTb 
y. lOg/l BSxdfX. 5g/l ffi-fk7-h'J^A. P H7. 
0) S:1.5ilTr3»aLfc24?t4feJi96?tru-r-0*'7 

yzmi. urcxiMmbinmzm. wtmmt 

0, K@!SSS!!«KURAB0 PI-50 («Mtt 

H) , V/^-XfV-yWUi porett®!) & 
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mmtt i> U < »iMi 1 1 i porethor a h a-Mzfti 
#g|D N 5 h' SrO. lmg/ml&gK&l) i ? 

h. 

[0049] (4-2) i^-yyxRIli 

t&ZktfX'Z&. ABI PRISM BigDye Terminator Cycl 
e Sequencing Ready Reaction Kit (PE Biosystemstt 

8£ ) mmeu uzm. Mi3ii #i*it m-2\)x 

tiM13jfcfrriiJ7*7 4-?-(M13REV) (DNA Research. 5, 1- 
9 (1998) J £&*l~2pmol. (4-1 ) TH 

ULfcSSS ( PC R«»Xli7?*$ H ) 50~200ng$r 

[0050] StKJEJffSrfflU, GeneAmp PCR System 970 
0 (PE Biosystemsttf»3s£fflVV 35—55-9"^ 9)W>? 
Jt-^-f-iz-^yxBSiZ'tfo. 
^-^-iirpilcDJry K mi\m\ PRISM BigDye Ter 
minator Cycle Sequencing Ready Reaction Kit^ffcrt 
m-?&-?-i.7MZft'>X'fi0ZttfX'%Z. WTfr 
vmmi. MultiScreen HV plate (Milliporeifc§2) % 

<nmwmgtem\ ■fimms' a izttmco-?-i.7Mz 
tas.^—yy-f-t i/cti. abi prism 377 dna sequ 

encer (PE Biosystemsttlg) 3?££ff£.I i* { T'# t. 
7+34-f-b IXli. ABI PRISM 3700 DNA Analyser 
(PE BiosystemsttSO t££fc»f hZ.btfX'*h. 

[0051] ( 5 ) r-tyrv 

±te (4) x^hizmmnnmizm^^-z? 

— ;P^(iphred(The University of Washington) ^(7)7 
y b>7 xTZm^lZktfX'Z *. <?*-KWflMB* 
£(2. Cross#Match(The University of Wash in 
gton). SPS CrosslMatch (Southwest Parallel Software 

wm&wyy-v^Tzm^hzttfX'th. t*> 

7'lK;:(iphrap(The University of Washington). SPS p 
hrap(SouthwestParallel SoftwarettSO^OV? hVx 
T&m^ZZktfX'ZZ. 

[0052] mmti xtftegkcomiimizii. u n 

IX. PC. ■7 7 d rVh-yvjL^3ytri-^-5:ffl 

^2>ztwx-P&. 7±y7'ytat&mbti&3>T < 

?\& . 7 7 y 4 tl 'Hf 4 9 — consed (Thelln i versi ty o 

f Washington)^$rffl^TSS«f-tl,;i:*«T'#l>. 

X 3 -)Vfrh 7 Hr J" r 'J $ X'CO-mcr>jfm JconsedtCft 



mthX9 'jrr-phredPhrap^jflJfflLT-SL-Cffac: 
H>X'%h. *WRX\ V7h->s7li3^U-? 

(Jt»S) fciEIW*. 

[0053] < 6 ) 4f> 

Ufi(3) T18I<SU:3X=F74 77'J-4><7):&3X 
Sr-'£ (4-1 ) fcE»U:2*f|DNA:r?X$KlK 

igSBtf)tg£fiyiJ£, ABI PRISM BigDye Terminator Cycl 
e Sequencing Ready Reaction Kit (PE Biosystemstt 
»)^<0TUIRO^f-/hS:fflV\ ti&tl-7-*7MZft. 
->X&fct&. 3^5 K**)800^D-y<r)tfA8SfrcOM 

(5) TUMifcS's vh^v>—^y>-y/4*a> 

F7n-yb&3yT4 70&mm£mi. «5S 
flftfcfrS. zffteZ&'ktony 4 vnimr 

bttfcZG&ZbiZi.*). 3X5Fi;3yr-f/covy 
f^S-tTP. Corynebacterium glutamicum ATCC13032 
fltf)*&fcttMol. Gen. Genet.. 252. 255-265 (19%) 
<T>y4Vi] >U~? v 7 £ * Wt & £ i: #T'£ S . 
[ 0 0 5 4 ] 3 yf 4 ?Tii*rt-Zti%^ffiSl 

(**v7U) <omm±. UTnim.X'fcfeth. ?y 
ftfethzbifixth. 

[00 5 5 ] df-V ■v7m£*Jrt-?Zi'3 -y 
y 5 U - ? d - y L < J i 3 x s H ^ o - y v ^ 

-?r#«L. PCRtCj:->T^-yr««<?5DNABffr 

^•7-'>*-^>'7•a(ci , ?, i>L<(ilgtiitiDNABi 
v-a btfymzx *) is-i-yisy/tftw BffiKo 

[0056] KW»««9fcvi<RWfc-3VVCtt, consed(T 
he University of Washington)<OAUT0FINISH»figfcNAVl 

Gmmmmzmmixy'yjv-z^&i. tva^- 
zbtfX'Zz. mxoiztxm^tn>±yyj>.ffy& 

m&\blX. mtli. mm^lUZ^IXh. Coryne 
bacterium glutamicum ATCC13032ft^V^O^lgaSB^J 

ZWhZbWX:**,. 

[0057] (7) m^ix-mtihv&w&mm 
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IMlTWZZtlt: . 1 |g®?) Corynebacterium 

Rlutaoicum ATCC13032**y./A?):£iSaffi?)|k80%ax 
cofflisittlr »t4#U * 7 U** HoaiMW^SJW 
# 1 -C^^itSig^iJ^fllffl LT^S-r 6 I 1 
*. *«ffl«KW»#l , C*Sfi*a«i»li:80%UU: 
0«Htt*1T**ttfflEH*lrf *tf'J 7 7 U*+ F t> 
*»W^>!Ky ^ 7 W-Jff" FT** . *j%Hj(7)|J5ij#^ i 
<t*«aHE5! k 80JSUlJb««Htt**t**«B 
A fc**4#'J * 7 m-f - H k »i. KW#9 1 
*«*iWK*JV^Ts *RUfc5~5 0«Hfc&»Mri* 

fifcDNA&BfiiLfcPCRjfcfclWILT. **>fftfe 
flsD N A054ffl»SW tftSt* 4 y 7 7 I-*?- FT 

-kLTfcL SVMc30O~500bpmSlSixTfiiStSSS 

EH**rr*# y ^ 7 u** h-c* o . y 7 
f«o4"-c* t zmsmumhz mm? - f 

-f 4 D N A*»ft Wf *li««BM**t** 'J 7 P 

JfefeftcD N A<^ttfflBW«-a«TS 'J * 7 

F k LTIi. Mi tf 3 'J *JI(c«^4«±»**<Wftfe 

«tDNA *aww-*# y 5 ? m-?- F 5- AW 4 d k 

£ . ■&£ L<te Corynebacterium gtCJgTr4ffi&%3ifeft 
<^^ftDNA£»j£-f4.-Ky*7M-?-F\ i 1 }^ 
L<<3, Corynebacter i umgl i tamicumO &fe&D N A £ 
fM-r 4 # y * ? F £ *lf 4 ^ k 4 . 

[ o o 5 8 ] 2 . &y/j>i&&Bmmim ik*- 

yy'J— T -f >7*7U— A (open reading frame 
frcOHSMt/t O R F <7)«g&8t£ 

WfiSJte^iCkJi^rKrJi*. ORFktt, mRN 

A^isss^co^*., rsyise?ijkLTSiR$^. a 
ankfcosaaaLfcfjw-cj&o, ihrnacoorf 

Sr3-F-t4, DNA±(/)«^i. ORFkBf(fil4. 
^JSSfSfflSK' (expression modulating fragment, JJlT 
EMFkB5E-T4) fctt, fttWNB(3ifSSfl*:0RF 

4 fctt^wfls«osj*o»s*iww- y 5 7 u 
mimm&i ta. EMFo^cioss^io^ 

bmt$hZ.t*Wfcth. EMFkLTte, M- 
7-, #"0—7-, xy/w-f-, -t-fl^y^-, y 

4 . 3 y *£jMao*& , EMF Mfflft . mSFF IBH= 7 

*yy {2ocr>&fc?c?)mizhmfr ; *s»w*>fe2oo 

fcflPfct*. IP*>, SSlOj^Utff-F 
KLhOiBgflBHt^^FKtt. EMF*Wf4«£ 
A<|;^. EMF«t tztefSW EMF & W&t®ffl . 



A ST A CProc. Natl/Acad. Sci. USA. 85 . 2444-48 
(1988)] , BLAST CJ. Mol. Biol., 215 . 403-410 

i l 9«St4dk*n'|gt-*>4. *fcJi&*IKOEMFif 
g<?7- (fljilxlf, pKK232-8: Amersham Pharmacia 

BiotechttH) ni 1 ). HjgfeitflWijfinTi&r**. 

[0059] rgWEJiJj k«, 61Jy±<OJf^U*f- 

<i. S25!l*^<^4<Ik\ x-^^-x^tc^y^At 
sS*i*"I»tt»4iJ«Sr<*4. SWK^tok^L 
V>^$(i, ^10*^1001^7 5 £tzii¥)30frt>30 

oioif 9 v** Yimxh 4 . 
[0060] rmmma—y j r^w^f— 

7j kli, ffiB«)^IWfcaH?Sti*i»«*fc»4EM» 

s«$n4t»wr, a*©**-- 7j6*&$are*4. 

[006 1 3 ^y^T-f-F^itW^f— 7Ji. fi»Ji.lf» 

tt^sm^reyflBsnftftWi c k 4 . 

[0062] #ffltt<9£0EMFkl/C«:. ^i^fK^) 
^7Dt-^-^!^^7Dt-^-£Atf4wk^ 
T*4. i^4»«0SX#«, gmPfi^ZttfTHZtlX^ 
4. *4vWi^3g$ix4ji€? (Witf y#y-ARN 
Aiifr? : 6enBankr2?-fe 7^3 y#-§-M16175. Z4675 

3) ^amim'v-yzrt+mm- (mummv 
mmztm vrxymr— mm ■■ iWK-xm 
2) (oms&M*. ±ei. ■csweLfe^y/AaaE 

/A»ffr£#Sft4*(c:J: l 9^BtT-J)4. 4>t, ±I£E 

kC<tO> *fflttOi«^EMFS-K#T'#4. 
[0 0631 ORFCDPimt. ffl«OORF(t*Jif 4 

k* { T'^4. GeneMark (Nuc. Acids. Re 

s., 22, 4756-67 (1994) -.GeneProttS?) , GeneMark. hm 
m(GeneProttK), GeneHacker CSSS^KP*. 42, 30 
01-07 (1997)) » Glimmer CThe Institute of Genomic 
Research ; Nuc. Acids. Res. 26. 544-548 (1998) ) Iff) 

vyb*?±Tt:m^&zttfX'$h. MS, zfibvy 

A-5^-^$rffl^4* ! . imizmiX>*7X-9t:$8i 
LX{>i.\\ 
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[0064] JJBTOHBRfcli. UNIX. PC. -7y 

«. mwi£*'o : mzti&oRFbLx. mm. s 

1 twTK £ ix. h Corynebacter i um glutamicum yyA 

^?hORFm*HfhZttfX'Zh. i£ORF£»iE 
?i]#^3502~700HCS£ix& 7*5 smtMttt %>*V 

[006 51 ORF^DMHtJgtt. Hjg3*lfcORF*> 
TiyKiS^J^GenBank database. OWL3f&3fc£)ga£ 
n-F«*£A^&i>T-y^-*T'&i>Swiss-Prot. PI 
R, GenBank-nr-aa. GenPepttfOT 5 Stiff—9<—XiZ 
MIX. fflHttttSRy^h^xTBLAST, FASTA. Smith 
S: Waterman^SrfflV^^DCO^^D-^ie^lfcOffilaJtt 

[00 6 6] n-ttktt, W£tf» 3ocorsyK&a 

#JWr41075 /iW<02o<3sKy'<7**FU:. 70%?> 
iWrtOloKOWC. T5/»{i* : Sr->'Ct»aa (0» 

[0067] Jlftfl^LT. flSl* (»1-1«-JB1 
— 1 3 5i§) Corynebacterium glutamicum ATCC130 
32t***<7)ORFWlg«E^jt. ftbffiHtt#XV*fcH 

[0068] £«>J:3fC. *f6WO*ffit«t-3r. 3'J 

*mm&%&>y y AogBSBM£ft£'r* - 1 t j: 

§ *ifc«MI£ 4HW S £ k T'-£tf>«±ft WWftjWB *» 
k «r 0 . IMJboJISfcflBRfcf** - k h . 

[ o o 6 9 ] «c, ±ieti#f>n-t . 3 y *swa*3fe 

OORFflHRJ:'). I£liS£ftJ:'9*flE-fl>ORF£. * 
*«MOTMT***y='*?l'**l t ***U -eft 

hzmmt ixm\ mn<r>pcR9u--y/m£.iz 
Lximzti&oRFmibLx. mm. w&m^2 

[00 70] 0RFh&\m77 4-?-lt. USiWflffi 



$8KS^£. ;Ky*?^*f-K-£j£fl!£ffiVvtt,PS8-t 
&^k* { -e#i>. **$!*>*y*?u**FfcLTii. 
±BT 8tf§ $ *U> O R F OJSSItfiJ Sr£tf U 7 y U# 

rvaxvuxv y ? M-f- Hk ^ f y y'Jx. y f&& 
ttTTM y y yv x-t&tfy 7 y u** f £*tf s-r 

k#T'£l>. 

[0071] *#9reo o tf'J 7 y u^h- F kte. — * 

«*i«}:tf-*gfD N Wtc-*«(R N A t-tfttl 
|>ORF(7)«aiE?i)5r*tf5Ky * FkXh 'J >" 

yi y f&&#t-c>m y y y-f x+htfv ^ y 
Htctt. moRFcr>mm$zmm { $&ti$>. 
k <i . tg&w&ix-ittmxoo r f k m% i x ^ 
3§fe3-h'<7)^atj;0[5l-or5yKE5iJ$-3 

[0072] ftfrW^WIk tT{±. E?']#^2~3431tf> 

h\ K^y^yu^Hkxhyyyxyh^ffTT- 
A-f y y ^'f x-$hxv z ? HtPtsbW* £ k# 

&jKU7^1/*f-Hktt. ±BX' ffifcZtifzORFff)® 
WgMtt-thXVZWm-YZyu-ftLX. =7 

o-- yN-fyyy^-tf->-3ya, r5-y -^wy 
y r^f -fe'-v a >&fo i v^tiiMf >yn >y h/N-f y y ^ 
^ -fef-x 3 y^?rfflv^ £ k c J; *)nt>ti&XV y y 

-y 4*o--Ky 7 y w-^--?- Ffcffl&ftLfc? ^ ;py-$: 

fflV^T . 0.7M.0mol/lc7)Jg^ h >J -7A#^ET. 65'C-C' 

A-fyyy-r €-^3 y&rfiMk. o.i~2fgi8S<7)S 

SC»»(l»»«<OSSCJSa[<Offl*li.l50Mol/l & 
-fl^hy^A.15nmiol/l ;xyi+ h 'J *7J* X ) 

[0073] A^yyy-f Hf-i/ayii. 

• ^o— — yyB2KR. Current Protocols in Molecul 
ar Biology, John Wiley &; Sons (1987-1997) (OT. 
tiWY ■ 7ah3-)\sX- 4> ■ 'tis**?- ■ >U 
Jtui/— kB&-f ) , DNA Cloning 1: Core Techniques, 
A Practical Approach, Second Edition, Oxford Unive 
rsity ( 1995) «£Ett 5 tlX \ ^ IffiAzm t Xft 0 Z t 

Tft^Wltli. FASTA. BLAST. Smith-Waterman CMeth. 
Enzym., 164, 765 (1988) 3 t&Alf RttWRV 7 h >> x 
rtCctO. f7^l/h (ttfflRg) WW-^feJBV^ 
TltJttJt k § ffi?i|##2~3431t^§n6«SiB 
?iJk'>^<kt60%ULkOfflPlttSr*-ri>DNA. if 
4L<«8 0%tU:^ffiHtt*irr*DNA. jg«f2 
t < t± 9 5 %W±<tfSffltti*tt D N A * M h Z k 
#X'%h. 

[0074] ttc. *»BBo--Kyyyu^f-HkLT. 
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fj£ij#st 3502~~6931WvfftM:7F$ til 7 5 /KEfJ 
A»&&S*y^r?-F£3-F-f*;Ky7 7M-*F£ 
ttilli* U 7 7 I/* Fk * H'J y h&##TTVN 
4 7" 'J 7M X-fh jK ! J 7 7 U F £ &»f h Z k WX*Z 

h. miz. xmoxozr^i-vtLx. eh## 
i fcssftittaHESdfc****'./ 7 7 u*f- 

T. 2~3431A»<»atfii&fflaSM«:#t4!if 
y7?M-*F*>5* Jb«4fctt3' TSS1i«CfiS 

l, Ktf'J ;r 7 u*f- h**3- F-rs^f y ^rf - foh 
mzmmz-mztt&xv 7 7 u*+ nmiz 

k S . B&K 'J 5 7 U*f- F**n- H-T*#U ^7* 
f- F<Of68£lBS5t 4«tt**f 7 ? I'** F k 
LTJittWfcU:, ±JtLfcEMFW^>, rot-?-, 
zt^l--?-, xyAVt-. •■MH'lh-. 'JjKV- 
A*6£EH, Sfi^&giE?']^* 3- K-f S*y 7 7 m- 
f-F 

[0075] ±IBPCR7o— — y/JSSCJ; 90RF 

J:WW^*<H*0«»SJ(+<oaR LfclO~20MB* 
k PI tH^JSrW't&^'J ^7 7 P*f- F4fctef£t 'J 
7 7 UsH- F k WJIWfcBH 5r*-T £> * f 37 7 W** 
F £&tf S - k & . M*.tf . KW#*1~3431*> 

m *r * * y 37 7 f * *:uk* y 37 

7 U*^ F kffl MeWrEflfclTtS* U ^7 7 - F 
ft (Tm) fcit^tBMfcWMWebiitoirv^iJE 

(TD^ 'J 37 7 FsWff4 U\ 
[0076] *JMH*):t 'J 37 7 l^*f- F k LT . E9>J 

1O-20O&S k 13 1 e?ij £^rf & * u 37 7 u *f - h * 
Jtjiisjr y mv*+Yt fflffiMftE^j m-r&yt y 

37 7 Utff- F $• £>lf 6 i k A*T'$ & . 
[00 77] SIC, cn^*'Jrf7^^*f-K<0ttSlft 
(liLT, :*y37 7M-3-Ff85S#k^?) l>#f£ B .B<7) 
* y 37 7 1/sff - F k l/tf mtl Z k A 5 f£ « . itt 
y ^7 ^ UsTf - F^lftk LTJi. =f y ^7 7 l^-^f- F 

CSffll^ixfc* 'J ^7 7 l^tff - H8HMc. * U ^7 ? U 
^F+<7)yyK^xxf-;^-&* ? N3' -P5' *x 

* u ^7 ^ - f *<?5 y jK-t. k y yi^'xx 

t/^-&* {/ <-7^ F«ffl8SACS»S#lfcsr 'J ^7 ^ U 
Jff-F^*, srU^^UsTf-F+^^^/I^C- 
5 7'u t-;U>7 5 x^-C-am $ titt y d-7 ? M" ^ F 
^f*. ^y^^WsTf-F+^^y^C-Sf-T 

y-/u^ y v)vx"mk%tirz*v 3*?i>*+ mm 



y^7?W3tf-F+<0xFvy* 5 7i7^-9- x'ylgffli ^ 
Fv'y (phenoxazine-modified cytosine)TS^$it^ 
*>J:Or?U*?-FftWt;, *y ^7^U*f-F«t»oy 
,i<-7.*i2 ' -0-ratr;l/»J ^-T.T-S^$fXJt*y 
^7^U5rf-F^*. *tV»tt*yrf7^l^*'f-K+ 

<oy^-x*>'2' -7 F^vxF^ytf-x-eiias 
ti^Tj- y ^7 7 mmmzmi z t & 

:Wm&. 16, 1463 (1997) ) . 

[0078] *fWBtfDxfi3l- 'J ^7 7 UjT^- FtJ J:^ 

yaT77u*f-Fm5tMi, r^-f^-JsW-tcfc. 
mtixh^mx'hh. 7>^±>*.imtbxm^?> 

'J 7 7 VJrf- F kX F y V y'i y F^r^TVN-f 7'J 7* 
^ XL. *^l^y 7 7 UJf^ F* { a- Vth#V+<7 
+ Y0jfffl&Wffithft®k*?i>X» 7 7 F=Sr 
fetffflV^Clk* 4 ^!). 
[00791 3. T-f -f AiOit^ 
3y*S$B»S:fflv^rS7K> SK. h'75V, St. 

±kLT. (NTG) ^CO^M 

ffltcitawi^tJ: ^mmifm^itxtfi. 

Zit&zttfX'Z iff. ^'mnmiizmhhwm 
ntt-fhr-i y^A«-3-F-r&«-^<oae^s:- 

[0080] MUFF&mmmtui. mt 

^T^M?-frSik*^k^y. awk-t^ae^w 
j^finWrSER*WAS*i.*ii:tt*v^ BP^^ -tie 
2 . T'|5]5££ft7tO R FtiUfitCj; 0 , 3 'J ^-MfflM+O 
gWk-n.r-fyif^AOjEW^m. E^JfflfSSrlXtfl- 
S^k*^t'S> , )» BlWHMIlSfWBU. 

m<r)74v-f4J>mmmxz. sm> 
± itit^mmmmi z t vx-z & . 

[0081] 4. ££fi». fcit/^^/HE^gSS 

BJ*m^nri3y. *<o«Jl*«**. U^L. ny 

[ 0 0 8 2 ] iOJ: P *=fMWrj««TE*8fefc: i 0 Wfl 
■fl>Ck*<T'^S. ±122. co^&lc J: OHJ^Stut. 
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n »J ^M«E«A*O0 R FC0ltS«lt&tWf85rSa-t ft . 

£*<OORFa<k^A3&^m±£l£*£88. fcftv^i 
k^A3&^7M£ji£&KJ&tftA>£. &»Offi$8 
£*iJffiLT#«-fft.Ik£^. &*W>tt£»*> 

mztitzoRFittmzitz. ■avtwmizts^xm 
a^fc »t ft ££ifc&s&fc j: v isf+Atismti, zm w 

1 0 0 8 3 ] ^Jlfcft ^iWttr^r*»ofc«B*PW 
ft£kteJ:D. l«kt**JB4«*fe4»f6fcft^ 

£B5tf#^ft £ k K A 0 £ffi£ii1*£I5«#-t ft Z b *<T'& 

ft, 4*:. Bmt%-?t:mti i mt?iGm£Mm 

mmmt&TZttmmnm&zbizx 
mssmmm-ttz t wx-z ft . 

[0084] 5. *a£H£«>MP!ll 
ffl'S^EJttW^WCWIS *iT i^ft *», k' *) J: 3 

*sfrtft£H££ P5&tft - k **C* ft . 

[ o o 8 5 ] set. tt*iiE8Ktftfifl0ijHS. smcom 
m%&mm%bizmt&ma<7Mmzm'3m. ztib 

frbMfc&i- L/0*ft*»£»S*»B 
fcWJfc* ft -I k a^riTC* ft . BBJWfl! IBC A 0 

hZ\b1fiX'%&. WiUi. Corynebacterium glutamicum 
<W : J CAppI. Microbiol. Biotechnol., 

32, 269-273 (1989) ] 'J yft Fn^'7~ fe' 

jI15^hom<7)iSgII?iJ£, &% a .3<7) Corynebacter i um gju 
tamicum ATCC13032^V AOttJfc-f ftSSffiTflkitSK-f 
ftdktwJ: 0. 59#§OA'J ^75-yt««$*ife 
r 5 7i?a^S(Val59Ala) £|5Urf ft iktft't ft . 

sc. zng.gzmirfmmx'mzimMizmki 
x%fcmmiv-s>z£M?&£ : 5iz%z,zbfrL>. m 
saw y : Jy±mizm-ti i> >r k *^tn 

*ft. 

[0086] Fl^C, B-6*^t/P 



— fe'jH£i i Eyc^affi^^> ATCC130327VA<D*tJ&t 
ftaSIMfciHStftikfcJ: 1 ). 458#g<*)rD'j y 
tf-t D y£g®§;h.£7 i yKg&£H(Pro458Ser) 5: 
|§]5£-fftc:kA { T'£ft. SK. .!<7)£g£jtfS^Sl&£ 
T\ IS^S fr^fr LT l^frV torynebacter i um glutamicum 
<0U iS>£.&WHo.5m(?m BP-7134>fc*ALT*fc 
'J i/'y±jStt* { No. 58»t;Jt^T l*]±-T ft i k A» 

t>. W£%mi?>&mz'mthWf$imx'khzb 
vaunt*. 

[0087] -eoffetCt,. B-6^/^3-X-6-'Jy 
1ft Koyt- fe'SfS^zwf $rRl«^^tft £ k fc 
AO. U^y^jSic^ft^^kLT. ^rJ-X 
-6-'J yg?rt Fny7— «f(*]^MAla213Thr?:^ 
-f ftdkA*T'#ft. S£ x Corynebacterium glutamicum 

ATCCl3032(7)7XAVl/ r- €iifc?l ysCQ932# B 
OJMS^^Fxytfi^-TftClktcAO. 311#ac0X 
\s*->ZA VvJisylzMm (Thr311Ue) tftk. C 
orynebacterium glutamicum tcAft U xytO^SttSrl^l 
iS-ttftCk^T^ftdk*^. WgrntfiV 

[0088] iBis^n^m** 1 "*^)^*^*^®* 1 

^>ft Sdw^ttfc LT . 'J -»4«ao*'t ft i^^$rii 

4SBB-6»Ohos*ftff-rft7 5 7 Sl^^Val59Ala$r 

flST-T ft £ k*^. ^»i'J i^>±«(= ! 54'f-ft^) 
^•C'J>ft£k* { m!lJ^ft. jfiSgKBtT. f^ODN 

zmn& nmta * a o . a^sw tff 3 £ k 
[0089] 6. xmmiztm%£&mft?>ifffiT& 

75/K. b'^5y. tt. *«S^^iWk-Tft 

tWi. HRK. NTG*if<?»BI«lfcfflv>fc?y/ASC 
^ k jffiRt ifr^ < ^SWaSrftfo ft £ k lz A -?TiaBE$ 

^$^^T^ft%&* { {ak^k'T-^)ft CW. Leuchtenber 

ger, Amino Acids - Technical Production and Use. I 

n: Roehr (ed) Biotechnology, second edition, vol. 

6, products of primary metabol ism. VCH Verlagsgese 

llschaft mbH, Weinheim, P 465 (1996) } . SSS^i 

mTMiz^^miLtzhLX^tzi}^ 

ft mtz 7 y yuzZ&ergmtfX ft b v * o MttX&tf 

i) ft. mft&&<nmz%w<wmt>K HHMswiicf 

•^KS^k'cOX F l^^fclSv^ttHSr^rt ft A 3 t^r 
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[0090] *»Hfc «tnif . 3 'J «I4>«S* 

®mmt& z t afreet ** . 

[0091] JlfcWfctt. aTO*»tr*JBSEH»fefll 

<*. n^x^<ztmti\>\ 

[0092] ELhOJrdfcLT, ftftv^llf 

8* ± y iS^sK-ensrf & c: t ox'# i> . lawc* 

[0093) Corynebacterium glutamicum COffi 

^t»ATCC13032*»fe*gWtfcfc OSERlWISiifc 'J 
x'y&g^S&B-e CAppl . Microbiol. Biotechnol., 3 
2, 269-273 (1989) D Tti. V vyf&P$:30~34*Ctf)(3] 
•dT-5 -I fc & 34°CS:lii.£ k±Wk 'J 

#£>£, LfrL, Corynebacterium glutamicum ATCC130 

Wb4«SB»tS«iRLTttA:±a«»-«i. 40-42 

zttfx-nitzib. umiz^mx-hz. 

[0094] 43CSr«i*«af«)««*««»feil6» 
•£<i. CorynebacteriunJ lfclB L. 43*C£&X. ^fflt't 

ZbtfX'%1. Corynebacter i um igfcjg L , 43X:£S;c 
*a*ft»4#C*4fit4»kL-Ctt, Witf, Coryne 
bacterium thermoam i nogenes 3 r (f £ .1 1 £ . H 
frffifcte Corynebacteri um thermoami nogenes FERM924 



4. FERM9245. FERM9246. J:l/FERM9277£*>lf IZ t 

[0095] &±<»i. o iz L^4ft«ttS-«l 
ttfcLT. aft<Q£8«I£. aSUDNAftfWcJ:* 

X. *mm&Mt LXit. 2oVJ± 
<?)W®m* 3 'J 43!«M£JMI$** t n 3 xmm 

». mmxnhi^tmiDNAmi:m^xm. 
lizW&l^^-fiix-$>'>xi>®izmfc%tii,i><nx' 

[0096] tflr^^^aK t oT«»T** t« 

>?, mz^mmmmz-m-thzt^mx'hh. 
*) tta«w-4ii:*«rtfrcfti. 

[0097] 7. ^'J5^U^K7W-<cr)^S!fc<t^ 

( 1 ) XVJl9VJ[*Y7l>4<r)1tm. 
±IB1. fc<ktX2. "CB»tf*i*5HB5K)>K!l7^W* 

VA im-th Z t ifiX°% h . ftftWtli. !2?iJ##2 

-35oiwv^*>(^§Hi>^aEyij*^^s^'j ? ^ 

£fzliZtlt>#V 7. 1 V*+ F*)*t***EW+*SI 
? U3Tf- Y7U4^ Mt^^i2?'I#^3502~7001OV»-m 

C0098] *%mz}}\,\xx>j zrux+VTuj t 

(i, DNAf"/7\ DNA7^ 
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lZ®%Z-£h1]W; CNat. Genet.. 21.. 15-19 (1999)] 

*y 7 7 Mf- HTM <9llft£ft&i: LXm^hZt 

[00 99] ffl*3m#lZ®%Zit&#V??l'**\ i 
ftSv^ty^^M-fHfcLTil. ±1B1. tsXtf 

2 . x'miztittf&mxv ? 9 u** Yaxxf* y 

zfZ7U*+Y*m^&Zt&X'%$>. ®tit£ftft^tf' 
'J * ? Mf - H ft S V *fcfc* U ^5 9 M?" Y 

(GM5417 Arrayer) Stt D rfiKSftTfc 0. SHtiKA^ 

[oioo] 3ty v/77^^;:J:9#?& H J?o:t 
y =r* 9 v** y *wtemfo±xmk%®. lt t «t 

CNat. Genet. , 21. 20-24 (1999) ) . t&fimX'lit 

fc (ci o . ««r t (c»«rft . aaoRflko* y =f * ? 

U * H * Sfct hZt tftV * 6 . aft.- £j£t4*'J 
o^Mf-HOft^ii. 10~30&aTftl>. 

[010 1] (2) #VjC7W)-YT\<"i<Wm 
±te ( 1 ) Tft*S*lfc#y*?M-?-FTW Srffl 
V\TI£(a). (b) 5r'fl3£fc*^t^l>. 

[0102] ( a ) 3 y **H»<^Si*0£S£OPl 

Wt. Tie (i) - (iv) oxnimifctt>zb.{z£ 

( i ) ±E ( 1 ) fXMSTtf'J * ? U** HTM *ft 
St SIM 

( i i ) ( i ) 0ntt-CfHRd*lfc#y 5f ? Mf- HTU 

4 Srfflv^ k*>j 5 ? wsr* htm ±KBajefl:S*ife 
*y ^Tf- h t «siMfcs*ifc 3 y ^SifflS^Stt A* 

itfe? 1 £M 7*y /-f XfcfKFTM a'C- H"t* 
IS 

(iii) /Wyy^Hf-xa^Sr^tb-fS^tUlS 

(iv) ;\4 7>)y4-e-is3y%i$:zmm-z>fiffiTU 



[01033 mmxmzTmzmm-h .xvz? 

M-f- HTM fcJflVk, tH«D2.300 kM^fe&fW>t< 
OSNP (-8S£S) fr'IH^SflTv^ (Science. 2 
1077-82 (1998)5 . MS N P<7)W\fcfr&. fcitfSc 
ience, 278, 680-686 (1997), Proc. Natl. Acad. Sci. 
USA, 96. 12833-38 (1999). Science. 284, 1520-23 (1 

m*tzmwimz*t* ±e ( i > x'ttmztiK* 

Mf- HTM «fctf 3 'J ^SMA3fe<0^i!^ 
^ (DNA. RNA) -»N-f X'J ^ •fc'-S'a > 

[0 104] a>)*Wfflm&*?>mift? (DNA, R 
NA) coStffli^M *9- ■ 9u-->7m2W&Z 
tfflP)%mi>zm.~>X'iTOZbtfX'%Z>. Corynebacteriu 
m glutamicum ^c7)mRNAc7)TO#(CBgLTtj:, Borman 
n^cO^T^ (Molecular Microbiology . 6 , 317-326 (19 
92)) tm^hZttfX'Zh. fflft. lWfc-tl»mRN 

Aizint. ±3S*j<oy#y-^RNA ( r rna) t 
[0105] wftsti/sa y ^sma^oftse^^ 

it. m^ii~ Y )^LtzR^A\,zVyVy-^^y : k 
mftJtX'? y y 7 . /N-f X'J YA -fe'-x s 
lEf^CX h UTHTbW*«r&S*fc«Jtfe»*t* 
^■y*K»^*i£ kCi OSMfli-rs^ft CNat. B 

iotechnol., 16, 45-48 (1998)) , OttJKLfe 
RNASrilS. 5y^AT7'f^-SrTMv-CL3t 
aMESRfcfcfTW MitfCy3. Cy5S- 

^•&$-li-JtdUTP (Amersham Pharmacia Biotechtt 
m.) *cDNAKK'3a**6«lfcKJ: l 91[aHk-t4* 
& CProc. Natl. Acad. Sci. USA, 96, 12833-38 (199 
9)) mthVfh^ttfX'^h. 
[0 106] vvy&~77A-?-(r>Rt> y )\iZORF<r) 

3' ®mmMm77Av-iz®m?zztx\ m 

18^#Stt^ £<0&ib &Zbi>'*imX'b& CJ. Bacteri 
oh, 181, 6425-40 (1999) ) . A^yy^Hf-^3 

m&mmfton&xirr ozt wx-% a CNat. Biote 

chnol., 14. 1675-80 (1996)*) . HSfftgL t£ttlcffi 
>(yy^•fe--^3y<^S5:I!l«1-■&>Ii:{cJ: , ). SC 

a. 

[ o i o 7 ] /vf /y ^ -fe-v- a yco&jgte, abe^ 
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/-r/k mm. mm*. i/-f-M.«i, 

CCD*>7, m&cMJ-iSyySiW. (WitfAner 
shamPharmacia Biotechttgl. STORM) mzX*)"! 

IZkWX'Zl. ®W3ffiW±<r)*V?7\/*1-V7U 
A *ZO\\X<»WSi ■ S&IWi. GMS418 Array Scanner 

itf^SisttgL ImaGene ; g±7 4 ;PAttSL Array G 
auge ; Amersham Pharmacia BiotechttSL ImageQuant 

ix. t&mmizmtximztLtiimfrFzm 
[0108] tte$$MMb(7>£y;j>.m,mfre>*At>Mz 

k l*z£ *) . mU±Vn(0^mm i Fl'^X'cr,^Mra 7 r 
A»fc«9l - 1 h. Z<V£ olz ix-tv; 

&m\fr^w^Mzzixtcmm?<?>miTny 7 4 ^* 
jest*.: t izx 0 , aa^*<o^*^6W:««i^jt 
i*wxwww-yk txmt hzk vx-z 

[oio9] ( b ) mmittzttmtcmttvo y * 

±IB ( 1 ) Tf«IS*iX:#y 7 ? l'tff - K7W Srffl 

|il^jif5i 1 * I 3y^SWlc#4-ri»^S* 1 Sr. «*f 
4. tt%Rti. ±E ( a ) olfjg • MVHT 

mza ^x. 3 y 9 ic . 

umz±<ondzktfX'£z. 

[0 110] 8. ^VASSffi^ltJil^ORFfflffi^ 
sm L 3 y e jl - ? 0 

EHJSft. CD-ROM. CD-R. CD-RW. DV 
D-ROM. DVD-RAM. D V D - RWH^^E 
RAM*R0M**)««K»8tt. tiWZtl 

%¥EiiJift) * aw* it «r^f>tcis^ 

[0111] JJUE«MI*KE»4fcttA*S-li-4fe» 



aHMlOsK U * 7 l/*f - FSHttfRVfrKSKflTCG 
lit. «fflS-*Sfc«>ttfflv^*i4. BflHRtt. fidi 
(f . rtT&CO V 7 h >7 x 7T'7 *- -y r- \'4 *• 'J 

n&Bx-m toh. z tit>mmmz77 

[0112] ummzuMstitimk ix\t. ±E2 . 
x-JsmztLtuvmrnmn. &ysj>wts&mm. 
oRFnmmmmw. korf^3- H$ftsr = y 

[0113] xmiozy vz.—r-x-mz-k *)*im% 

3502-7001K^$*l* 7 S / BSffi?iJttffi. iE?'J 

#^i~35ouc^$<xi,is«ie?ii*^-rstitEffl$s. fc J: 

«, »lfi(iBl-l*-»l-135*) iZ^ZtiZ, 

ttm?zu®uz3>v*-?-xnxm t )'siffi&tm 
mmtzmimimz mi z k t<x-% h . 

[0 114] 9. *^03ytrjL-^-T'tS*t o^r 
rayfa-^-JBt^yXfAj kit. 

**4j-*M-*fc«>tcieffls*i*, A-H«)xTm y 

T-nmmm. ^mmmmm. mDmwfrtt 
[oii5] V7h->x7#gii. tm^tu^mt± 

fcflWHKUW-*««**UiJIWf*1fd#R*fird. ft 

ftSrUBR. f^f?) «. v ViJtlK't h KMz , ayta-^ 
- S-fflv ^ yXfAtiff $ ill. — o4 fcH WXhO 

7-o^7As-ffiffli-s#ss-*i*-rs. 

[0116]ORF. EMFfiJSO|5l^<7)/i> > >C0y7h 
^xTttTti. GeneMark CNuc. Acids. Res., 22, 47 
56-67 (1994) 3 . GeneHacker CSSW^K^S, 42, 30 
01-07 (1997) 3 . Glinuner (The Institute of Genomic 
Research ; Nuc. Acids. Res., 26, 544-548 (1998))^ 

zmtzkifix-zh. mn. zti^vyh^xTzm 
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V7r-^x7fcL"t»i, FASTA, BLAST, Smith-Waterma 
n, GenetyxMac (Software Development^ ) , GCG/\'y 
*T—i/ (Genetics Computer GroupitSS!) , GenCore (Co 

[0117] otr&yjJ&mn'milStiWb 

mm*. ^ y *mw&<o¥/ ad n a# a- n-tsae 

ti&X'&& IX V t* frfr « 6 iWC*" 2. i t S J 

coi is] r-^ien^stti, *mtotssmi/te. 

[0 119] BP*>, *lf^)3yta-?Jll,^y^ 
fill (i)*»W)IEfi«#lciB«S*utfll«. 

(OA^m <ii)A7j3iifcfll**^fc<i: 
E***fctt#>T-*£»*8» (ii i) (ii)WT-^IS 
t i 0 12» * ft* - *»Hoie««f«c EH S ft 

fcflia t «wk#i * Jtaawfli are*- 7tit$ t * jus 
ij«fct/(iv)(iii)^3yAu-^sfc«toti 

[0 1 2 0] Ra^f AS:. ±122. ~5. tf^icffl 
^hztlzx*). ny*gm*>, ORF. EMFI 

rnT*-AfflfiX'M.lbZtit:AX>v h <0HJ&3f ijffl-f 
4. ±12, Ma-/Clt t-Vo- 

[0121] 10. ay HBffln&KOORF ftNJIll, 

±122. *>^TN8*3ftSORF**t»*y*?M- 
*■ H * fflv \ y F ^Mitt" £> C k tfX' 

BP*>, *^BBc0^y^Tf-r-*{i, 
^□-->^2RS-^*l'Vh • 7"oha-;UX- 4 v 

mumT<r>imiz£t). *$mwj*?m- 

[0 1 2 2] £fiORFBMfcifcfcLT, sfiHitJEt 



BW>fBllfc:aa*3 HykJfiriJ: 3fc«SI*aBllLfcD 

[0123] i^aia*.^:? . mm<? 

hib. «imub9. mt-tzm 
firf-ttm?* h hox'htiii^-rtihm^z zttfx- 

<7)tf 'J f - Kfca-h"t6DNA£ 56¥T £ i> CHB: 
ij ]i % 3 _ D N A LT^rl»fflm^ 

dna, ^mm^wim^m^mx-m^titz^ 
&m?tf&&tix^xi>xi\ 

[0124] %m<7 9-k LT<±, mt\i . Coryneba 
cterium glutamicum fjSi^"!^^^ ?-77* 5 HT 
*>SpCG1 («f§HBa57-134500) . pCG2 ( 1WBW58-3519 
7) . PCG4 («BJBffi7-183799) , pCGll («BWa57-1345 
00) , PCG116. PCE54, pGlOl (V^t,#^BS58-1059 
99) „ PCE5U PCE52, pCE53 CV^tMol. Gen. Gene 
t., 196, 175-178 (1984) ] , fe J:t>' Escherichia coli 
Xim^mtc<? f-X'htvm. pETII (tUiStratag 
eneftSS) , pBAD, pThioHis, pTrcHis (JiUb, Invitrog 
enttSS) . PKK223-3, pGEX2T(W±. Amersham Pharmacia 

Biotechttl^) cOffe, pBTrp2, pBTacl, pBTac2 (V^^ 
tBoehringer MannheimthSJ: *)MSl) , PSE280 (Invit 
rogenttl!) , pGEMEX-l (PromegattS) , pQE-8 (QIAGE 
mm) , PKYP10 («f^E58-H0600) . P KYP200 CAgri 
c. Biol. Chem., 48, 669 (1984) D , pLSAl CAgric. Bi 
ol. Chem.. 53. 277 (1989)3 . pGELl (Proc. Natl. Ac 
ad.Sci. USA, 82, 4306 (1985)) , pBluescript II SK 
(-) (StratagenettS) , pTrs30 ( Escherichia coli JM 
109/pTrS30 (FERM BP-5407) ±.")WHK pTrs32 (Esc 
herichia coli JM109/pTrS32 (FERM BP-5408) J: OP 
SI] . PGHA2 ( Escherichia coli IGHA2 (FERM BP-400) 
J: OPS, ^BS60-221091] , pGKA2 ( Escherichia co 
li_IGKA2 (FERM BP-6798) A OPS, ^8360-22109 
ID , pTerm2 (US4686191, US4939094, US5160735) , pS 
upex, pUBHO, pTP5, pC194, pEG400 (J. Bacteriol., 
172, 2392 (1990) ) , pGEX (Pharmaciatt^) , pETj^X 
f A ( NovagenthSj ) mZhtfh^kifXth. 
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[0125] rot-^-t ixn. mim+vmz 
t&i><7)X'biiif^fr%Z>i><r)X'i>X\<\ mm. tr 

£7"CHE-*- (P trp ) . 1 ac 7QW- P L 7° 

(Ptr P X2) . tac m-K 1 ac T7 

U^V-Afe'&Se^T'fcSx^-f >-¥)VilJ (Shine- 
Dalgarno) K^J^W«?r? Kyfc^lB£«3*iBI (Mi 
6M8*g«) (cMtff Lfc7* 5 * 5 K Srffl V ^ Z t if 1ft 
U\ 

[0126] **WO«iJU'<? *-fc*5 wcii. 

[0127] LTtt. Escherichia ^ Serra 

tiaJL Bacillus JjL Brevi barter ium JjL Corynebacteri 
umiL MicrobacteriumJi L PseudomonasJ g^^Cjg'^^^jt 
Plliff . Escherichia coli XL1-Blue x Escherich 
ia coli XL2-Blue v Escherichia coli DHK Escherichi 
a coH MC1000. Escherichia coli KY3276 N Escherichi 
a coli W1485. Escherichia coli JM109. Escherichia 
coli HB10K Escherichia coli No. 49, Escherichia co 
lj_ W3110. Escherichia coli NY49. Escherichia coli 
61698. Escherichia coli TB1 S Serratia ficaria, Ser 
ratia fonticola, Serratia liguefaciens, Serratia m 
arcescens . Bacillus subtil is » Bacillus amyloltquef 
acines . Corynebacteri urn ammoniagenes, Brevibacteri 
urn i mmar tophi 1 urn ATCC14068 x Brevi bacterium sacchar 
olyticum ATCC14066. Corynebacteri um glutamicum ATC 
C13032, Corynebacteri um glutamicum ATCC13869. Cory 
nebacterium glutamicum ATCC14067 (IBJBfl Brevibacte 
rium f lavum ) „ Corynebacteri um glutamicum ATCC1386 
9 ( IBHS Brev i bacter i um 1 actof ermentum „ fc&l^tiG^ 
rynebacterium 1 actof ermentum ) % Corynebacteri um ac_ 
etoacidophilum ATCC13870, Corynebacteri um thermoam 
inogenes FERM9244, Microbacterium ammoniaphilum AT 
CC15354. Pseudomonas put) da N Pseudomonas sp. D-01 

[0128] Corynebacteri um glutamicum &fz\i%<7)$& 

&)& d&EMF »'J j* 9 H fc***l*V**£ 
K»i. JMfcEMFfcWRU m*imVtM£#V Z 9 



RC&*^l>^#*So Vita. Microbiology, 142, 
1297-1309 (1996) IzmmtfifiZtlX . 

[0129] tmi<99-mxiimt tx\t. Jiie 
hzttfv*. mm. tifrisVAjxyimmm 

CProc. Natl. Acad. Sci. USA, 69, 2110 (1972) J , 
TnhryAhm (^0363-248394) . ifcttGene. 1 
7, 107 (1982)SL<»iMol. Gen. Genet., 168, 111 (1 

«BfcbTWv^«*fctt. mi^??-tix. mi 

(f, P YES2 (Invitrogenttl!) . YEP13 (ATCC37115) . Y 
E P 24 (ATCC37051) . YC P 50 (ATCC37419) . PHS19. pHSl 

[0130] ro*-*-t txa. mmtt*x-mi 
x+z&i><nx'biim^<vi><v£m^Ti>£<. mi 

PH0 5rot^- PGK/D^e-^ G 
AP7 0 n^E-^-. ADHm-^- gal l7*o 
gallOraW- t-hy 3 7^f 
U^rf-Hrn^E-^-, MFairoW- cu 

LTii. Saccharomyces JjL Schi zosaccharomycesf L Ki 
uyveromycesJ iL TrichosporonJ g, Schwann iomyces Jg. P 
ichiag , CandidaJg ggfciW" hW&fa. Witt, Saccha 
romyces cerevisiae ^ Schizosaccharomyces pombe N Klu 
yveromyces lactis. T r i chospor on pu 1 1 u 1 ans . Schwann 
iomyces alluvius > Candidauti 1 is ^g: fa\fh Z t ifiX* 

[0131] m^i<99-comxnmt ixu. mm 

mUi. Xl/^hQ7Kl/-V3y&CMeth. Enzy 
m.,194, 182 (1990) ) , X7xO/7XhS CProc. Na 
tl. Acad. Sci. USA, 75, 1929 (1978)) . IWUf-^ 
A^CJ. Bacteriology, 153, 163 (1983)3 . Proc.Nat 
1. Acad. Sci. USA, 75, 1929 (1978)ISK^a^$r$> 

tf&zttfx-zt. mmmmm±t ixm^&^z 

«i, %W^9?-tLX. miM. PCDNA3.U pSinRep 
5. pCEP4(InvitrogenttiD, pRev-Tre(Clontechttg{). 
pAxCAwt(Sffl3tttS). PcDNAK pcDM8(7^ai/ttS). 
PAGE107 C«f^¥3-22979. Cytotechnology, 3, 133 (19 
90)) , pAS3-3(^¥2-227075) . PCDM8 C Nature, 329, 
840(1987)) , pcDNAI/An>(Invitrogentt»). pREP4(In 
vitrogenftiih PAGE103 CJ. Biochem. , 101, 1307 (19 
87)) . pAGE210»«r*»ftwfctfT*i f 

[0132] Tv±-?-t ix\i. wmmm^x-mm 
hnx'htitf^tihmh z km-* . mm. 

*tA YMjX3L*7A)\,X (CMV) CO I E (immediate ea 
rly) mfteTTQ*-?-. SV4 0*»7°n*-- 
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Ta±-?-mzm&Zbt<X'$&. thCM 

[0133] L/C Id, b h^»T2bS-»-7 

)U< (Namalwa) M&. 1frUO»T*>l>C0SiNMB. f-v 

a ~-x ■ j\^x^-<rymmx'hhzmm. hbt5637 
a ^mx-th-mx-hfiM ^-rtii>m^& z b z . 

$i.'£. hotfU— ^ a CCytotechnology, 

3, 133 (1990)] . UVg^i^Aft (^¥2-2 
2707 5) « U--K7x^^3yfe CProc. Natl. Aca 
d. Sci. USA. 84, 7413 (1987)3 . Virology, 52. 456 

[0134] %&mm®3Lb Lxm^lOrSlztt. m 
HtfiVyb ■ 7ab3-Jl<X ■ A>- *U* x y- ■ 
J^-i^XD-J— , Baculovirus Expression Vectors, A La 
boratory Manual, W. H. Freeman and Company, New Yo 
rk (1992). Bio/Technology, 6. 47 (1988) #£138 S*l 

A >VX 5-m*«tc^A LTM4«lg#±«+(cM 

mmfrttw&t* mzmktvA ivxzm&w®. 
[0135] ittmzti\^xm^hi\hmirtmx<7 

9-t IX It. Wilt. P BlueBac4.5. pVL1392. pVL139 
3, pBlueBacIII ( b ifclnvitorogenftg?) ^££<f& 
ZbffX'%1. '<*i.ri'7All<ZbLX\t. mz.lt. * 

A>j7*fo-A ■ Z9\sT- ■ XO^baisX ■ *)AiV 
(Autographa caiifornica nuclear polyhedrosis vir 
wg)m*^hZb1*X%h. 

[0136] §,&mf&b LXii. Spodoptera frugiperd 
^mmUX'hh S f 9. S f 2 1 CBaculovirus Expr 
ession Vectors, A Laboratory Manual, W. H. Freeman 

andCompany. New York (1992) ) .. Trichoplusia nif) 
Wm&ffiZ-fo&H i gh5 (Invitrogenttg?) **ffiv> 

tzbtfT&t. imtvj >\,X$fflmitz*>V>. g, 
4«BB^±fia»iaeTWA<^ 9-b ±Ka'* x 

)ix<r>imKtimbixi,t. mm. wm>v 

(ftSm-227075) . 'J^i^yayS CPr 
oc. Natl. Acad. Sci. USA, 84,7413 (1987) ] fctf 

l£tt. JBS'^-fcl/C. 0tttf. T i 7*5X5 H» 
9*7 A )VX^9 9-m*mhZb1fiX'% 

h. 

[0137] ru*z-9-b lxm. wmmmx'sm 

X-$Z>l>cr)ThtiWrm<r){><7)i:m^Xl>3:<. mt 



»f» il')yyV-^A 9*7A)VX (CaMV) <03 5 

sro*-?-. a z-TfT-yimt-f-mzm 

&Zbi)<X'$Z>. IBiHUfifcLTtt. 9'<o. 

Y~?b. -Vi/V. VAX. 777t\ T)U7t)U 

7t. a*. **j>*$nmmimzmi> 
zbtfx-zh. ^mi^99-<nmx-^bLx\t. a 
^m^DNAimx-ti^mx'htm^-ftitm^i 

ZbffX'%, mm. T?vX?t x )<71>. ( Agrobacter 
ium) (& 1^59-140885. 4^060-70060. W094/0097 
7) , 3Hs?ha#U~> 3 ym (8118360-251887) . 

rt~ Ti?)\ri3> (ae?ft) zm^um < B*nm 

^2606856. imw&mn) *f*mt>ZbifrC*l. 

[0138] *mmmmb ix . x&wmt 

VzruXf-bZimi^rf-blXX'ltZK. *<D 

hvmb Lxm-rmm&ft. *ttme># 
m±(v&&#izm*&£tiimx'& 
fi$hfzmm®fti>&*tiz. m. wmmm. ma 
Mm?dtmmM£X*)mz-£t:®&iz\t. mhh 
\ Htmtfmmtitzx o ^rf- h mh z b vx-z 

[0139] \3±ff>i o fcLT»«l4#»*0#*« 

m&mizim i . tmmwzxmw o v 

^7f- H*4«S«S -t. i#^»*^syR-f * i fc 

ihtihm&o-tmiziji^ xftozbtfX'Zi. 
mmm.^m±b ix®t>tim$mwi&x't>?>% 

mmmwimmmtfii&mmx'btiifTm 

&&%m<7)^i'tim^xi>£<.\ 
[oi40] mmb ixtt. mvtmm<?t{tLft 

&i><DX'hi\\fl< . fJH-X. yy^b-X. X9 

r>n*ftmffi<?>$i*im. mm, yuv*vwm<r> 
&m^&zbtfxzz. mmmb lxu. t^-t. 
a. ^>m>^-^^<r>mMhi<\t^m.<r>r 

by, iSixdfT.. gs^xJfx. a-yxt- TVir-. 
UXA y%wmmm. TzZmtiXVjzs.MMM'fa. 

[oi4i] %mi&b txiit, >j ymm-* v ->a. «j 
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&fH. m^i^^^zm^hzb^X'^i. t%m 

16l$iSK7Bli]T';&&. t*S*^ P H{i3.0~9.0(C^t 
ZZbtfmiW P Hc7)Pg<;i, &8l£*:{#rl84>BL 

r;i^y?§j&, K*, ry=E-79* 

r- 51M ? 'J >*s«Jt*Wtfc**fc**l LT i J: 
[0142] Tn*-*-b LTSHMfcorn*-*- 

ixi>x\\ mm. i acy ot-^-tH'fcffli 

fc»±Wfctt*r 4 1 £ fctt-f h'-;UT7 y ;H!3?£ 

[0143] !4%*fflfla$rS±t L"C»4>iifc»jnE»K 
. UTtt, HRfcttBJS*iTV**RI>HI16 

40tatfe CThe Journal of the American Medical Associ 
ation, 199. 519 (1967)] , 4-7VKOMEMigifi (Scien 
ce, 122, 501 (1952) J , ■flK*; a&gsmffi. CViro 
logy, 8, 396 (1959)3 . Wi%m [Proceeding of the 
Society for the Biological Medicine, 73, 1 (195 

o) j ttMztihmmz^mmtmatti^m 
zm^&zbffx-zz. ma. >i^pH6~8, 30-40 

*C. 5%C0 2 #ST^O^frT-C'l~7a^ff^. itz. 

£.mztmizffiMixi>£\.\ 
:oi44] &&m*$&t Lx%hixtzmm.mw 
zimt&mtixit. -mzmztix\wm-?H 

m<& (PharmingenttSI) , Sf-900I ISFM^tfe (Life Tech 
nologiesth^) , ExCelUOO, ExCell405 (WfftiJRH 
BiosciencesttSU) , Grace'slnsect Medium (Nature, 1 
95, 788 (1962)3 ZtifiVt i. *6*i. il 

tz. tm^mizmtx. yy^-?^^ym<r>m.m 
$%®izmnlxi>J*\ 

[0145] wmmtmzt LxMtiMwmm 
a. mmbtx. tiiitmwms*&BK.fflL*itx 
tmthzttfxzi. mmm#i%&ti%t&t 
ixa. -mzmztix^z&yi'y ■ tw ■ 

-?(MS)i$i&. *74 h (White) tttft. tlZitZtLt> 

m&Ltc&mm^hZbtfxzt. nmt. «$ph 

5-9. 20~4(TC^ftTT'3~60B^T5 . H» 
^•J^izmtX. ti-f-vAisy. A^o^yyfW 

mM%*wzm& LT J: W 

[0 14 6] ±ffi?)i:i>9, *5MW)!lf'J^rf-H*3 



- * D N A :? -MMW" 

mm®. t>hMmmm&m'smi 

& d fc lei 0 . ttsK U - H $rg}jS-ri> ; fc 

^5-' 7p--y7'm2«g(cies{$fiT^i.^ft^ 

btfX'th. 

[0147] *JHB<0jK< J^rf - H<0±S*at LT 

flBtSr3gx.S^i:CJ:0. t£KmZMtt.~r&ZbtfX'Z 

mBLktz&MZtilMfe. *-)\>vyh<r>WzU. B 
iol. Chem., 264. 17619 (1989)3 , WbOim CPro 
c. Natl. Acad. Sci. USA, 86 , 8227 (1989), Genes De 
velop., 4, 1288 (1990)3 . ti*V/tt:UWMV*-33 
6963, W94/2302igtfcKBW)*Sfe&*fflt4itJCJ: 

toi48]B»^, ae^awioj^sifflo-r. 

fci/^-t/l^T^- H ft* UfcJBtjESS * * i i: K J: 
9 , y f - H «rtB±«IMrt«ffiWfc:^ 

ttc. #BB J F2-227075fcie«$^ 

«>?**. 

[ 0 1 4 9 ] JJfc. ae?jJ«*ASftfc«W«* ( h 7 
^yx-^#tH|) i^«tt!}*nl* ( Vyyx 

mxv^yj-vtwktizbtfxzi. ma 

Xit. Wltlf^WO^ CAmerican Journal of Clinic 
al Nutrition, 63, 639S (1996), American Journal of 
Clinical Nutrition, 63, 627S (1996), Bio/Technolo 
gy, 9, 830(1991)3 C*fcTitft***ALTllBKLJt 

mwz*me>xv'*.Ti-Yt:&mthifmm& 
[0150] wfam<o%&it. mm. **Bfl^y 

K $■ 3- K-f !> D N A $HA LJt H7>^ >-'x - 
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m<r)$)V? (#138863-309192) . NWZm ttf 

m\$. %mmwmm:ra=t-^-x'hha 
i^ym-^-. $ft*£4 y7Dt-^- t 

[0151] »M<*£E^T*ftBjj<7)tf 1 J^T* F£ 
3 - F -fl. D N A tmx I tz F 7 VX it i x y ? WHS: 

ajjKotfifc ciwtt*. 20 (1994). 21 (199 

5). Trends in Biotechnology, 15, 45 (1997)) IZWI 
T8*U B^y*yf-F*BW**fcyfejjL 

0. f£*y^r?-F£^T&:fr££<Mfl>£i:an:-# 

[0152] *«BBOJlf y^r-f - Ftein vjtroj aDtCJ: 
0R»-t4ii:(>-C#4. in YitroflR*«:fflVvC#B 
HBOd? 'J ^7*^- F 4 £ 1 1> S . in vitrofS 

wtza.mta. rna£&s*c?- soffit dna*« 

MlC-ri.^O2ii0*^4* { . MMRNAfcLTIi. 
^RNA, mRNA, in vitrofc^jgfofrfc'ffffiffl-e 

PCR/RT-PCR^^ffifflt'#2». in vitrog BIROfijg^y 

<m&«/3t&«) . m&mm (dna/ 

RNA). 4tH^jSfiW>«a»»fl6fflBeW:if*#« 
lTff&>.£g#;5&. m«<r)%f®.mtZ>in vitro® 
IKO^fy r-A*#4t (Boehringer MannheimtL Promega 
ft. Stratagenett^) fl^rfiflgSilTV WfflO 

[ 0 1 5 3 ] in vitro j fe^/ai^vXxAE.coIi T7 S3 
0 Extract System for Circular DNA (PromegatfcM : ft 
^o^#-^L1130) £fflv*h.tf, TlTa^-f-Z-t 
ts7? X 5 Y\Z9 o- D N A8££8la(B? 
/HK £HirTI> I fc * { T'# h . i £in vltro«K<gg 
/ffiiRyAf- AE- coli 530 Extract System for Linear 
Templates(Promega*rM ; ft ^D^#-^L1030) £fl!l>Vrt 

acUV5, tac , A PL(c o n)^A PR&fc'Oft 

«w hz.ttfx-*h. w.m±.<r>mm.m d n a hi 

gfcl/CM:. DNA77^yh. PC RlfliDN AS 
«L S«*y:Of?M-?-f>'jK£«;. in vitrois¥RN 

a , mmmR n Afcirawfl-cs *> . 

[0 154] ,I<0J:5$r**fflVv&£fc-c\ *»BB<D# 



miMUtommmmstczimbt&z t i>*imxb 
^hzttfx'%&. witf3<EjKB*)#ytTf-F*». m 

mmz. m&mmmimmm&zkizj:')® 
mm. mswzxizmk. mm. mmizxz 

yxf-/UTSyxf-;KDEAE) —tyra 
-X. DI A I ON HPA-7 5 <=»Wfc|fc«) ^ 

S-Sepharose FF (PharmaciattSD 

[0155] is^y^rf- wmuMMWzT® 
^mixmuz^i. mtzmmmmk. m 

Atr* KO^SSflctHURti . 01R LfcsK y trf - FO 

IfZZblzXV.mXV F t iEJIWr4*flB6*CR 
f. ±EfcH«K0*«fllfifetJ: l 3tt1fy 

[0156] *&mn# 'J ^7-f - F\ $> & V KiBtf 'J ^ 
Tf - F (C««OW*8 ilfcsK 'J ^7"^- F^IS^^iffl 

JJEfcHtt^JWWiWRife^fflv^ifcfcAO. tit 
[0157] IBWJjligvm&ZtllXV^T+Vlfi* 

sraosKy^r^-HTJbo. 0R«f. ^##2-3431 

*>f>a<fitl»tiaE?'l$r : t'tl.^y 7 ^ W** Ffc3- 
K * * 'J ^7'f - F , £ ^«iE?fi##3502~6931«V ^ 
T 5 /BSMSr *t * # >J ^7*f - F * 

[ 0 1 5 8 ] $ 4>JC. IfeKU^rf - K«*t*r 5 

ttztemazntzTs. swato****). *»-3Bt*y^ 
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izm-<7)%&b&. am. jfAt^Jif+Jirtl»fr 

-7*Dh3-;uX- <fy- A-f 
^•Oy-. Nuc. Acids. Res.. 10, 6487 (1982). Proc. 
Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 34, 3 
15 (1985), Nuc. Acids. Res., 13, 4431 (1985). Pro 
c. Natl. Acad. Sci. USA, 82 . 488 ( 1985) 3?l::f 

mmmmxmm\ ^x . row* £ t & . 

/MEM fetf* & # 'J IT* H Sr 3 - Ff * D N A C* 

«M*H«38*$*A"r * c fc ic «t o . ro#r*> c: t 

«W)H»«*tfefcJ:9«fes am. ifAilXliftJo-C 
&*8IE«>R"C*9. *?;*L<ttl~20 
ffl. £*)tti L<<±1~1 OH. jEfc#*L<H:i~5 

[0 1 5 9 J *J6W).1f y^7f - KfJ^Tf *7S /BE 

atfewt i ia±<075 am. »A4 

fclifthSfifc fc *i. EHEfll+affiSfro 1 1 L < U 

rsysaa^*. am. £t 

fcWIct. am. #A*fel4f«B*«|BWrt*tT 
tJ:<. am. »A4fctt#H0$*i47Sy|BSil«45e 
afflfc*l9G«ffli:*«Mrv\ ?3«M7$/ieSfc L 

ST. L-</fr?$y. L-y;^5>K. /'Jyy. L-t* 
*y'y. L-'fyo-f^y, L-tnyy, L-»jy*y. i-y 
1-*-y. L-7x-;UTv->, L-7uyy, L-feU 
y. v-xvis-y. L-h ] )7hyr>, L-fn-/y, l- 

[0160] arc. «5K««^ri647s 

H-Bt*4itS7SyiraHK±lfffifc:!Bft 

AP : n-fyy, ^Mi/y, y^o-f^y, AD 
y. y;UA*'jy, T5-y, 2-7$/7'?y&, 
-y. o-^tf-zwryy, t-7f;^'jyy, t-T*;u 
75— y, y^aM^yrt^?— y 

BP :7XA'5Jf^ ^U^5y»t, AVTXm* 

>m. -fv/jwsvu. 2-rsyr^'eyBi, 2-7= 
/X's'jyi? 

cp : 7An-5df y. ^vu? $ y 

DP: 'jy'y, r^-y. *;W-*y. 2,4-^7$/ 

7^y§t. 2.3-^'rsyraf^yK 

EP:7"o';y, 3-t Hadfxro'jy, 4-h r-*a*-> 
7"n 'J y 

Ffflh -fc>;y % *y*-y, m»jy 



GP: 7x-;>77-y. f-ovy 

IIWifcSJfcKy^Tf-Ftf. SSSliWJ^T 

li. ^BuO.-K'J^7-^K<0$-tl,7$yKE^i:. EL 
ASWASTAI^B?ffiV7r-'7x7T\ T7*;l-h (ttffl 

g£) ww-^tJB^TiaLfciW:. 'J?%<ti> 
6 0%U±. il«{i8 0%tU:. #^ 9 5 %JiLhOffll^ 
ttMri/O^fctfffiU*. 
[0 1 6 1 ] ♦a^K'J^Tf KfcL FmocS 

( 7;k*u-/M-?-;P:*=Sf i^/ntoi^) . tBocft 
( t-7^;W^x*;l/^/U^) »<ofl»-&(K6tJ: 
■S^i* { T'#l>. tfc. Advanced ChemTec 
httSS. Perkin elmerttiL Pharmaciaftg!. Protein Te 
chnology Instrumental?. Synthecel 1-VegattlSL PerS 
eptivettS. B>MLftm<?)'<T?\ t irfm&miX 

[0162] *mmm&mt. *jhb<ojk y^r 

f - KdfaSfctfKOSWC: t ttflWi -I fc 4 . M#W 
S. mm. h"^$y. |g, *(8BE. iiJ:tA'^it^w» 

mm<7>&&mi6#>zz}:mmx'b2,. mm. a 

WffteisiliamT 5 m<r>— ? 'J ^*y<oifW*»i. 
«BI*3lW)4*SR»«a&FOWAtc J: l 5«A't.& i fc 
tf®t£2tlX^& (W093/19190) . ttc. AJ®»**0 
7;!^— y ^.-pfiKjlfs? Corynebacter i um glutamicum 

tmxti t . 7;w^-y<7)ji§si|^*<s^ h c fc 3&*« 

©SitTV^4 (#£¥5-23750) . 
[0163] tfc.6O£lfflHM0>d^toM)ata 

mntzfrmmmfommmtmtmx'fio z t 
[0164] &mu&t&. mnm±±wvr 

-fimx-h 9 . W&y*o%£fi-?4 ^ o>f y y x ^ y 
ay. ';yBt^;t-y^AN7y^7x^y3y. i^tt^ 

T'^l. C^U^fx7- • ?n-^y/m2RS, fcitf. 
Spectori^, Cells/ alaboratory manual. Cold Spring 
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Harbor Laboratory Press, 1998) ) . m±&$ab\Z. 

Mm.® imtmmmm) . -c*y, **x*>£fe*> 

^HiifflWC^ff^SSt LTHu *g±&fcttt4 y 

£#-f &ffF- (^i«fT7X5 F) tfla&aftfcjg? 
fciV^. ClittO^KISJaftia. *3SBflg) Corynebacter 
iujn glutamicum^yyAcOORFlC,): 0 3- F£fti>;tf 

*^HJ<7)E M F otwrFTffa^w 'J *vr* F z±mt 

[oi65] ii. aws^o.-K'j^rf - vztmthm 
xminx y trf - f t tz\mx y ^r^- H*5»»Kfr 

^y<7"f- FOfflMA. *S Wi#»BJ|tf>#y ^.rf- 

/L-fitft^ *^c7)^y^.7'^K5:^-ri.fiii>|c$:#S 
-f6 CI 

[0166] ( 1 ) #'J ?a--*-/Uffi*Oft*l 

4&gmat y "vr?- f * fcttifcx y FoiHHBWr 

■Wfctt4i-*£fcfcJ9#y?n-"*vl'R** 

sit s . Bafw«ft4*{i«ai i Eifc o 5o~ 

^X^i/^^^Ei^T— y (keyhole 1 i rapet haemocyan 

in) ^f-Q^a7'yy*if<odf^yTsafcft : t^ 
f - nil, ^rf - H^^a-c^-rs ; t & . 

[0167] ttifUKOtt-***, Witf. IBB****) 
&l~2fifa*}#t3M0IIlfi : ?. #S5«. 3-70 at 

iBi-*ik*B*«99i®fe mmmmmz (elisa 

S) : Ef^EIFI (1976$) . Antibodies-A Laborator 
y Manual. Cold Spring Harbor Laboratory (1988) ] ^ 

[0168] 4Ht. u-cti, 

tfcit CAntibodies, A Laboratory manual, Cold Spring 
Harbor Laboratory, (1988)] , i^liDEAE— 17 

td-x*7A, RM^y^®^^. rof-fyAi 



[0 169] (2) *y^n-^Hjt*Of^H 
(a)fitft*£»<7)!Bl! 

&gtfflv *fc**JJ*>!lf 'J "V* H^MHBf frK 'J *CT 
f - F t*f L . t^iilfliaH-afciWMB** Uc 7 F £ 

*aj-fS. ISTK^MEMlgife (B^SSIgttSS!) +T« 
ffi t . f y -fe y h T'( I <* L . 1 , 20Qn»T53HSHI'&4MI 

yx-^cryt-^AfSfffg (pH7. 65)x-i~ 

2«-SJaaL*«$-|^*Lfc«, MEMiglfet'31sia 
#U »^<i^l«IIB*fiiik«4ilinai:UTIBv^. 
[0 1 70 3 (b)#S8®»Op|i! 

7X (BALB/ci*) -tMftWttP3-X63Ag8-Ul(OT, P 
3-Uli:Iil&-f ) CCurr. Topics. Microbiol. Immunol., 8 
1, 1 (1978), Europ. J. Immunol., 6, 511 (1976)) , 
SP2/0-Agl4(SP-2) C Nature. 276, 269 (1978)] . P3-X6 
3-Ag8653(653) (J. Immunol., 123, 1548 (1979)] . P3 
-X63-Ag8(X63) CNature, 256, 495 (1975)] ^Srffl^l) 

tfi Cl.5mnol/l 7)V9z.>^ 5xl(r 5 mol/l 2-*)VJ) 
rhx^y-yk iO//g/mi xxy^v^v>fcJ;mo% 

^fl&iSlfil»(FCS:CSLai?) btc&Xo RPMI-1640©*fc 

mnttzmm (ot. jEwmt^o > t. jets-r 

It^<7)3~4 HfrK3E«*S*'C«»L. Bfc^tliaBBfflB 
$r2xi0 7 illJLhfflo|). 
[0171](c)A-f 7*'J 

(a)T»»ttetti«^illIBk(b)TB»Lfc#MMIi«l 
SrMEMftiftifctiPBS (1.83g yvgtZ-fhy? 

a. o.2ig yye-^y7A, 7.65g ^js. ^s*i y 
vwk pm.2)X'£<mi.MMmK vifcm£.mM: 

«tt*iBa=5-10 : ltC*4J:d»^b. l,200rpm 

x-sttfflm-ft&itz®. mifex h . n^titzimm 
37 s ct\ lPttfcsaaniiaafc 1 ). ^yx^py^^^ 

3-;U-1000 (PEG-1000) 2g, MEM ImltS&tfi/J+fr* 
;W*=5r v H (DMS0)0.7ml$-ii-^Lfc?^?R$-0.2MmlgSjD 
SCl~2^4*tMEMtgH61~2mlS:^III^SirtS. 
MEMtMSrJDtT^a* { 5 0 m 1 t&SJ: 0 1 
ittW-6. 900rpmT5ft[gja4>#J§&, ±?fl 

tHATtgife Cl(r 4 moi/i t^-y-y^-y, 1.5XlO- 5 m 
oi/i ^-5y'yfcJ:l/4xio- 7 moi/l rsyr-fy yk=3r 
Si o t]ESHS*Ki6Jn Lfc«* ] 100ml +tS«-f 
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4. 

[0172] smmm%KimmTis- fkioo^i/ 

7rfO#i£l. 5Z CO^y^a^-?-*. 3TCT-7 
M4BISBHW4. *Sft&, tS»±««0-S?ri:OTy 
f-^T 4 -f C Antibodies, A Laboratorymanual , Cold 
Spring Harbor Laboratory, Chapter 14 (1988) 3 3 s 

^Kt^tix^mm&m&mzx^ , 'J** 

7*y F-vfc«Kf 4. WKMHKi^JIflEMt: t 

[0173] MBE«)II. tSSHCfflV^*»W>s|f y^r 
f - FoaWHBrfr* y ^Tf - F £if Men - F 

u >vf yy F-via«±«tL<{±aa<o(d)Ti»fe 

70— fMaft££jt-f 4/W 7*y F-"?i: 

[0174] B>W 7y F- vfcjflwc . H9HBR&(= 
J^yn-xyy^B&OigL C 1193(2. HTtSife 
(HATlgffi*^r5y7*ryy5r^v^tS«6) . 2@B 
{2. jE«*M*WH"f4D . KjeLTBlV**MW)B«> 
£>tut t><0^*^tf5* y ? n— t^tafr2:^-t 4/n 
-fyy F-vftfc LTSS?i-|>. 
[0175] (d)*y ?n--frHRfltf5MK 

(Pristane) 0.5Bl*JM$rttt4U 25IISMmrr4 3 L 
^8~10il^cO-7^X*/i{27- F v^XC (c)T'Kf# 
Ufc*fWH<0'-KU ^7*^- F* 7 ? o— *vHSi;(fc££/-vf 
yy F-V«5~20xl06JIWE5:ffiEF«5tai*-r 
4. l(K21Bia-CA-fyyF-vH]||*j(Hk-f4. BR 
*^Lfc^*Xfr&B*£SHXU 3,O0Or P m-C'5^ra 

a<.»»«UTBffle»ti»*t4. mntziMzi . # 
y ? a— f/i/t-ffi^^fti: Ptto^rjSf* y ? o~ f 

ivm&ttik. sx»-ri»cfc* { T'#4. mwfv? 

X<0&5£I2, V?X*y?a--fMfi;fl!:?>f t?yy*-y 
F*fcti7-y F^y^a— t/Mftfty-f \£>?* t F£ 
ffiWCfrd. sK'J^Tf- FJHi. a-y-?£J>4U228 
Onm-C'c7)iR3tSJ:y»aj-ti». ±£T»t»Sfl4fiifWi 
*!6BB<Ofii^T-fc4. 

[0176] f2JftMi. 8tflt*fflv>fcil«4>T -y-fe-f . 
IP*>. Ayr •/•<:>[ (RIA) . HteWIS£7y 

■M . ^ttmft,^fefe« (ABCj£, CSAS^if) . M*k 
Wm. 9xX?y/D7hM, ELISAr-yb^^K 
fflV»4 4 CAn Introduction to Radioimmuno 

assay and Related Techniques, X/Hrt'7 ■ 1M XV 
ytbSStt (1986) , Techniques in Immunocytochemistr 
y, r*fS"/? • 7UXJS 1&U982), M?2# (198 



3) ,^3^(1985). Practice and Theory of Enzyme Imm 
unoassays. x,|/-fet*7 • iMxyxail&ttU^S), 8$ 
^^SS^ (ELISAft) : !&mm (1976*) . Ant 
ibodies-A Laboratory Manual. Cold Spring Harbor La 
boratory (1988). u-yW^L^-^-TlV (HI 
Ittt-t -f 4 7 -f y y ) ( 1987 ) . tt£ft£»MII 
«5. (JSMtmU (1986) K 

[0177] *JKBoa#li*^)* £ , $>4 vMigtSL 

y*x7r^— if^fc') . s%sii (FiTc^^ia-y 

^ (J. Histochem. Cytochem. , 18, 315 (1970) , Me 
th. Enzym.,62. 308 (1979). Immunol., 109, 129 (197 
2). J. Immunol. Meth.. 13. 215 (1979)) . 
[0 1 78] 1857* y*m a»OiKU^rf"Fru 

wwwt**fflv\ 3y^siiinicij»t4*wflw>Ky 

SEftws*. =f y ^aw«j*w^)4iiicJ3tt4*»W) 
^ y ^rf - f teffljt&t 4 y ^r^- f *s &m 

yT7-f-r-fyD-7Fy57tJ;y. Bat*«BMW 
4 # U f - F Sr»»-t 4 Z t 4 . 

[0179] 12. xy^rj-yTu-icDttmtiXxsm 
m 

( i ) tfy^y^FTMoftgj 

±ieio. mmti^m^v^ri-Vs 

JbfSl 1 . TR»**l4*«!BO»**fflV^. sKy< 

rf-Fru-f ^f^-r4^fc* ? t'^4. 

Tf-FTW tli, TaT^yf-'yTi:D?tf*t4i<7)Sr 

**^jKy^rf-F*fci4a:«:SrBi*(dd**o 

[0 180] B*3d#*i:LT«2. ^y*-^*-FW 

iWtflsft. ^y*tt<{i^y^^-x<ott^, 

y. ^JR. ilflS^X, 7T-/yxt'-X^$rfflv^4C 
4 . *3HJWJ ^Tf - F . * Jtattflc* . Bi 
otechniques, 27, 1258-61 (1999), Molecular medicin 
e Today, 5, 326-7 (1999), Handbook of Experimental 

Immunology 4 th edition Blackwell Scientific Publi 
cations chapterlO (1986), Meth. Enzym., 34 (197 
4). Advances in Experimental Medicine and Biology, 

42 (1974), US4.681.870, US4.282.287. US4.762.881. 

twcEtto*tt t x . mfontt&mffi^mmt 4 z 
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[0 181] (2) sK'J^rf-HTM^flffl 

jje ( i ) ?iM$tu&nmn#v'<7+vtmmL 
HB^y^rf-Hcov^r. tie (o ~ Ov) oig 
[0182] (i ) ±e ( i ) flflrarc+jwwtfty'* 

Tf-KtfiPt W:*y<Tf- F7M zimt&JM 
< i I ) ttK !/ "Wf - F 7 1/ 4 itiKft S 

#y ^rf - f k . sm<r>m2 # y H&fcti&gui 

<0^< k t>— ?k £4 

(iii)7W itittft **lfc>K 'J ^7f- F fc * 2 sK 'J 
^rf - F * fcfcMfc£to*>iJ>$r < k fc-o k T'S*J££ fiti 

*£-&* $\ guhmh 2 # y ^7-f- f * £ ti-fc-^o^ 

«r<kt>— 3ktt*Ufc«i. **UittlS£*k*fc 

(iv) K&aste**JWM-*JJWrI8 
[0183] *W9fc»Ky FaWffll LfcsKU 
f-F7W k LT» *#Wttt. iE?iJ#-^3502~7001*> 

fc»»i*73yii^«r**#y'<r*K, Bt#y 

"*7f- HOT 5 y Kffi^Jtfc V ^"C 1 £Lh«>7 5 /BBS 

ttMr*6#y*7*K. K^y^rf-HorsyKE 
* si* y *vrf- f , f£K y F«o3s#irJttf y "W* 

H, *jJ:W*fcJ4K>Ky'<7 , f-KO-»OT5yBE 
flfclTtfc'Wf-K*. lWJda**J**fcil»Ufctf 
y^Tf-FTlW Sr*Jfi>-rk#-e#S. 
[ 0 1 84 ] ttz. JUE ( 1 ) -C#ilS#ifc*JHBOfii 
**B»Lfc>K U^rf - H7W *JIH.*4 k . 3 y *s 

na^-jf y ^rf - K<oa8i*«>jwf£fr 5 - k *^rt£k 
4«. hp*>s ay^aaiBojasiittiSHifi^fcov^ 

T, Tffi (i)~ (iv) <Oie«:*«rt-SiktCj:0, 

(i) ±ie ( i ) co^arctfy^rf-KTM Srf^ss-r 

(ii) IfcKU^r^F (Witt*) 7W kk3'J*I! 

(in) ru^±n@^k$*ifctt*k^L^y^ 

7*Kf\ ilijSU^*^c0W2tt*Srfflv^T^{li-rS 
ftffixtl 

(iv)»«ajis*fciWM-i««fis 

[0185] *f6BBott** { @*t^^y<r^h'ri' 



-fkLT. m*Wtc«i. E5i|#^3502-7001*^SJfn 
i> 7 S J MWliGtb X 'J ^7^- I s . y F 

w7s yKie?ijc*3v^Tm±o75 /usbs***. 

ffA£L<(iftaD*to75yifflWfrfc*9» 
**o^y FOiSttkfSSWfcPI-OiSttfcSt 
5 # y ^7f - F . MX y ^7^- F <T)7 S 7 IttB&l k 60% 

&±<7)m&z*i+&7iswmm-&*: **obmc»j 

Hc0vSttkH«Wtll|-(0vgtt5r^'-ri».-Ky'<7 

* f , y FofiWHWM*y ^n- f . fc Jtf 

/* fcttUMcy ^7-f Fc0-a5O7 5 J KE^ISr*-f & 
^7^-FS:B»t4tt**. lkltS*£ft*£@*L 
fe-ify^7f-H7U>f ^*>ff&wk**T^«). 
[ 0 1 8 6 3 3 'J ^-M*fl«**^y ^7f- H k 
LT, lg«SB#tcj£t-'rE#$ix^--Ky^7 , ^h'^ffl^ 
4ikCJ:0. ^^y^rf-FOf^iftSrilSW 

fr & «Wk-f * c: k #*mk ^rl> . 3 y ^SiHflB^eA 
y ^<7f - FSrfflv , y 

^F5r^tti7l»^k* i T'$l». 
[0 187] 13. ror^-AIK^f^ J: z>$mmzti 

31». 7nf-*-AiiiKy^7f-HSr2<»SE«JRilc»r 

0*s*ifc*y'*7*F*B»m». 

«ff+(MS)kT : -^ / <-^^5rfflV^7, K^y^rf- 
S=5:l» 2S^^,*»)5rffl^^7fi : '3 «^i*«rft 

cozkX'bz. mm. vm-m^v^r^^^^ 

%ftMW->Z$mZitZ>Z.ttfX'ZZ> (JIS K 3600 
2474) . 

[0188] T-^-Xt&SWi, XIB2 . fc J:l^ 
8. T'^S^n^HB^^y^^F^TSyKE^J 

ti^^ y in- vmfet&zk mmx't> h. ay* 

»**^ii7of-*-AJWft*ckfc:J:0. 
•fo<r&m&)<r>fa±.* @«k LfcTWifcr^ffl'SSCJIfie 

fjsWKti. Corynebacterium glutamicun^fcV^Ji, S 

±$mk y ^yxsai*^-efi^'tiror5f-A)gifrr 
6 c: k t«k 0 . »4ffl*fclfc^T y ^vxs«i*-c*i* 

y, yxy«o±Stt^[6i±tj5SCT. 4M** ? ifA7l. 

#k y x'yxsai*o7o ; f5r-^»9T^ i y , mm 

Sfi^', y^y^SS^^I*tw*jv^»iJDL-Cv^^k 
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[ o 1 8 9 ] * >t . *&w<?) n y *y j &<v)&m.pm 

fc. TD^^r-A^Ticij^TJi. saw-***-* r-tf 
[oi9o] stc nsdfubiisefticBiMwe 

M (rot-;-, ORF^WffifflWl) tsHWwa 

tg^ffi?i| * SfcttM- Lfc 7 5 4 v- fcttjfft * £ t ft: J: 
0, ^fc*ffl«Jtl!lOT*f **fflS»jft^1*)&t*£ 

t#T'# * . gaeiwfc&c&ssfi* £ 1 1= i o , sp«t 
#** . mull* ffl^at t w«r * £ fc h . 

[0191] 

[HM09] gMffl 1 Corynebacterium gl utami cum coy 

Corynebacterium gl utami cum CD? J 2*(0£i&g8ffl\C0yi 
SIl^^VAya -y h*'V& CScience, 269, 496-512 
(1995)3 JS*tU:. £<0*tfe-C»i. 7VA54 77 

ofc. Jl*Wfc:«jaTOJ:atff->fc. 
[0192] ( 1 ) Corynebacterium gl utami cum ATCC1 

Corynebacterium gl utami cum ATCC130321*£-1 %:/',) v 
yfc£trW*8tt(7g/lrtx**, 10g/l *V7r->\ 3g/l 
mti-h'J^^. 5g/l HflrXJfX, P H7.2) 50mlT30 

-azxmazmt. &mmz£<ommmLti. s 

TE/?77r- (10.3% 25mmol/l Tris& 

B&L 25mmol/l EDTA, P H8.0) LfcflL 10 

mg/ml <?) 'J Vf— A Sr-iftfSTE^ < -y 7 T —10ml ft:f8§ L . 
Src-CHSBIIJ^tcSfc 3 Lfc. 10% SDS 5:2ml gsjot 
TSB3Hi\ 65 , Cno»IB«»tfc^)t>, ftffiiT'&ai 
Ufc. 10mlcT)Tris>fW7xy-;U5-SOX. MiST30^S 
«FW»WRi: o Lfcft. Sfrftft (15.000X g. 20# 
20°C) fcffoTt. *1£#KU |S|8?<7)$frC7x 

S-ffo jtfJL 7WBft:i/10fi<?)3iiK)l/lBK-t h y *7A|§?g 
(PH5.2) . 2^*c0^f V7d;V fln*.. 



A5-0.02mg/ml<7)RNaseSr-irtfTE/N'-y7r — OOmmo 
1/1 TrisJSigig, lmmol/1 EDTA, pH8.0) 3mlft:i§j»U 

yixiizxisftmmuz®. ±.ntmmz7j.;-/i>tii 

Hi, 7x7-/iV?oa*7UAttiti. i'oo^AttiB 

DNAfttS£70%x?7-/UT3lHlffi#U:f&. 

U 1.25alOTE/N* y7r-ft:}§WLT. 7VADNA}g 

$ («JK0. lag/ml) 

[0193] (2)y37h^5^5'J-^ 
H§|gg Lfc Corynebacterium glutamicum ATCC13032<t^V 
i\DNA 0.01mg£\ ^MO.toHC^SiotCTE^N'-y^r- 
2rJPX.. V— tT— J~ (yamato powersonic model 50) 
X\ aj*20TjiSBf«H«lU 1—10 kbOBrmctffflT 
tti. DNA7y>T<>"/*vh (DNA Blunting ki 

/ceo*.. 6%^y y /ur 5 r--y;pmm*i!jt;«t o# 

BLfc. 1-2 kbOirVABlffrSry^^oaiL. 0.3 
mlcOMGStli/N'-y^T- (0.5mol/l PKT^-^A, 1 
0mmol/l lmmol/1 EDTA. 0.1% SD 

S) ZDnl. ITCX'&VLMk o LTDN A^ffiL^o 
DNAjgtti?S?r7xy-^/^nD*;WAjrafi, 

UC18 SmaI/BAP(Amersham Pharmacia BiotechttS) 500n 
gt5:16'C-C\ 408^7^^-^ a >Ltz. 
[0 194] 7^y-^3>-R(EftSrx^y-^itI5 
L. 0.01mlcOTE/\'-y7r-ft:jf»L/i. *B§SELECTR0 
MAX DH10B (Life TechnologiesttS ) 0.04mHC*fl--C0. 

ooimi <7)7^ y-y 3 >®mz. mtt^mmz^wz 

3k$rX\ 3i\s?YuXV-isB>\,Z}i*)m\Ltz. Ztl 
$r0.1mg/ml 7yVis'J>. O.lmg/ml X-gal, lmmol/M 
VrDbVW-/3-D-f-^'7^ hb'^y^r-' (IPTG) 
**trt.BTSe* C*55*1.6X*trLB«* (10g/l /< 
? r-r-yTr-X 5g/l ^ftXdf^. 10g/l «Hfr*-MJ 

PH7.0) 3 tC^filL.. 3rC»g*L?t. 
[0195] »jp«««Lhtc»JfiS*ifc30--J: 0# 
^tl^Jg«lK^{*:5r, O.lmg/ml TVt^y yj-^tf L 
B^%0.05«lSr»Lfc965v^'f ^-7V- h+T. 37 

0.05ml Ml . 8W LT^'J -feo-;^ h ? fc LT 

[0196] (3) 3X5 r-'547*5y-<Dftsj£ 
Corynebacterium glutamicum ATCC13032ttyyADNA 
ft0.1mgS:Sau3AI (SgMSJtMML, lOXfei 
X/40%X7a—Xrt-/7T— (lmol/1 NaCl, 20mmol/l 
TrisSSSS, 5mmol/l EDTA, 10%X(i40%X7 o- 

P H8.o) &m^xfmitei<h~4o%i/3m%mm 

$rffl^T, ^SiS'll^S (26.000rpm, 18B#I3, 20'C) 5r 
ffoTt. S'C^^lml-fO^A-ytC^KL, 7#o 
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-zwgmmvzmfto d n Amxmmz itz 

a, 40kb<y}DNANfr££<£tfB#£x?y-;l-tfcIg 
[ 0 1 9 7 J C:<7)DNAgfriT-£superCosl(Stratagene# 

®B)(i.Gigapack III Gold Packaging Extract (Strata 
genetiS) frfflUT. ttttltlfe¥Jt*(CftV\ *H«XL 
1-BlueMR (StratagenettU) SCfALt. dilSrTy 
ti' 'J >Q. lmg/ml ^tfLBWSiftK^ U 37T;-e& 

967v:M ?-7V- hTTy ty'J >0. lmg/ml L 
B lgifc#'7 x /UO. 05ml T-3TC&&l?StS3i b£f&. 20% 
^U-bP-;^^OLB^jaSr0.05mlJp^., JSJfLT:/ 

[0198] ( 4 ) ®mm<n®.%. 

Corynebacterium glutamicum ATCC13032$|;y/AO£ig 

tz. ig^t'fflv^«s»i±ie ( 2 ) x'wmi,tz?47 

y h*^ U M>. lmg/ml £"&tf L B*Sift£ •? x/H>fc 0 0. 08 
ml-f-9^jxL^96^:^^^-rU-h{C^yyA^3 -y 

h/f>yJ7yV-&*?n->il/7Vtr-?- (GE 
NETIXttfl) TUBU 37°CT'*l«ff»g»5rffo^. 
mm®*. PCRm^m [TaKaRa Ex Taq (SSi® 

its?) ] ^o.oasmi-fo^aL^e^ur^vayT-w- 

(PE Biosystemsttli) (C, rJt-TU—h ( h ••/ 
T^ttlD S-ffl^T^U. GeneAmp PCR System 9700 (P 
E Biosystemstt8!!)£fflv\ ftff A.OT'n b 3-/KDNA 
Research, 5, 1-9 (1998)] Ht^PC R£ffv\ #A 

[0199] PC RjS^ffgtJB* -y h ( Amersham Pharm 
acia Biotechttg!) fcJ: O&fJr^ V-iiitf J* ? I' 

TfflV^fc, -«OJg«iS?iJ^(i2*«[DNA7-7Xi 
F££§M£LTffo£. «atLTfflV^2*^DNA 
7*7*5 Ki^TO/TftT'SmUc. T>tfv-U>0.05 
mg/ml£-£&2XYttgift (16g/l ;<?hbV7h>. 10g/ 
1 H^X^X, 5g/l Jgfc-J-MJ*^ pH7.0) 5:1.5ml 

■fo^aL-^^^^Jige^ru- i-cd&^x/m;:. £ 

U 37'CTl&£fii:dlSit£*To£. 

[0200] m%mm o , 7-77. = h a»n$'KURA 
bo pi-50 ukmmtm) ttzit^^y-x^v-ymi 

liporettt!)£fflv\ 1kmm±h t<«iHilliporett<7) 
7ah3-Mzm-iX, 2*0DNA77XS K$rPS 
Lfc. -7;l,f-X^'J->$:ffl^>t22ts:g[DNAr5X5 
h'OfSISWi, ^"?>-3-^^-ttWNM y ? 
200Oa££fflv^. #C>nit2*«DNAT7XS F£0. 
lmg/mlfIS£&|>J:5t*K?tj£U y-^yy^/ffl 



[0 20 1 ] (4-2) v— 

ABI PRISM BigDye Terminator Cycle Sequencing Ready 
Reaction Kit (PE Biosystemsttgi) ®m6 m 1 £*t 
U M13)®*|fi](M13-21)T7-f V-X(iM13jS»^r|6](M13RE 
V)7'7^f V- CDNA Research, 5. 1-9 (1998)) , fcj: 
l^_hia ( 4 - 1 ) T'PSSL*:®!! ( P C R&fyXteTy 

x;K> zmiouiois—ryxmmtitz. ry 

4 7-fcJ:^a(y)Sii#>?1.6pi!iolet5 < }:lX50~200ng 
X'hh, f££J£iR£fflV\ GeneAmp PCR System 9700 (P 
E Biosystemsttj^T^-tf-f 

is-T-VX&fcttntz. *r4 9)Vny*—9-\m\V 
RISM BigDye Terminator Cycle Sequencing Ready Reac 
tion KitCftJB-t&-?-x7/KCt£-?7t„ ^yT^COW 
SJiHuIti Screen HV plate (MilliporettS!) £fflv\ M 
illiporettOV^iT/UC^oTffo^o fifSSSilfcK 

jawix* -3o°c<oi«ffi-efii?f 

Uz. 

[ 0 2 0 2 ] ABI PRISM 377 DNA Sequencer &£X/m 
PRISM 3700 DNA Analyser (Wffti>PE Biosystemsit 

ftttLtz. 377 DNA Sequencer Tit t>ftfcift42,0001i5ij 
£3700 DNA Analyser-C1#^>n.Jt^8,000KJt5O-&tt^5 
0. 000I2?iJc7)t- * li . \'- (7^7r ir-; -C-410 
0 ; COMPAQ^) ^Ml&ftUz. ^50.00011^^0 

T-m. y;j*v4xcr>$)6fe£muz. 

[0 20 3] (5) 7-tyyV 

%m&%wtijMx?; jywsXT^im^v^y 

h i/*Ty h? *-J±X-frifz. ^-Xa-)\,£ph 
red(The University of Washington) T\ E?'J 
«0^*S:SPS Cross. Match(Southwest Parallel Softwar 
ettiS)-CffV>» 7-b>'7*lI$-phrap(The University of 
Washington)(7)^2IKT'S>l>SPS Phrap (Southwest Paral 
lei SoftwarettSSKI?-?*;. 7-ty7V<7)&%4§ hix 
hriyy-i 7\tyy 7 4 iilVtZrjr ^ ^-consed (The Un 
iversity of Washington) ZRl^XfgffiLtz. 
-MfitzT*. y? 'J * TO-jiO^JiconsedtCttR-r 
h 'J 7* r-phredPhra P £;fl|J#t 2, d t T'-fg LTff o 
■fz. 

[0204] (6) *v -yTmcrimMmmg. 

(3) X-ffimifz3Zi} ; y4 7'yV-<Pcr)&3X=iF 
Z ( 4 - 1 ) !3SiLfc2*IDNA77X = HiSMt 

mzmx-mmitz. z^ximwxm^^ 

^SI£?'I$:ABI PRISM BigDye Terminator Cycle Sequ 
encing Ready Reaction Kit (PE BiosystemsttSD 
vvC, n&-tZ>-?-*7MZft->Xik%.Ltz. 
[ 0 2 0 5 ] 3X 5 H^800^ a-yc7)}$A8J}frOM* 

^^-■yy^yy^K zntmk-frth (5) 
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SrffoA:. Z CP*SS£ Corynebacter i urn glutamic 

urn ATCC13032flc<7)7 4 ViDVIvT (Mol. Gen. Gene 
t.. 252, 255-265 (19%)] bft&ZithZttzX 0, 
3*$ Htn>"f-f ^v-yty^Srff^Tt. 
[0 2 0 6] ifc. 3yf</tli*'<-*WV>«* 

r 4 ^«>*«Jcffim«-&EH£ *tr? n-y£jM& L 
A»T/+Oj£5^E*'J£ifcgUc. 2otf)3 

WW>«HH»i*tt**4 - 1 J: 0 . Zff)^ -yT 

»*-S7*5>rv-£fBftU PC Rfci -yTlH 
WODNABffrSrHMIU. iftiifflklfcr?^- 

LJtv a -y r-tfV? D-yc0E*iJ£&5rf 6 i/ a -y h# 

yffitiO^-y^^vy^^v KiH«tfMa«iM* 

[0207] I^»*^MH«fc:oV>-Ctt, consed(T 
he University of Washington) OAUTOFINISHfllflgfcNAV 
IGAnNGm*HJBl/C7'?'f-?-££j&U 7*9 4 V 
-•7*— *f^ifcK:J: OBWtttetffv^KWWEtW) 
fc. .Ic^J: otcLT&^Lfc Corynebacterium glutamic 
um ATCC13032»yVZ,<?3^<gSi2^J*ffi?l#^l KS 
-t. 

[0208] (7) oRFnmfetmmmfe 
ej»# i fc*sfissaBK*i't«oo r fobus*. jgt 

TOi^KHitUfc. *f. U N I X7*9 "/by* —A 



±(;:TORF|5]£y7 r-^xTGlimmer. GeneMark. fe 
JtfGeneKark.hnBSrfflVVC, 77 h^xTtCft^tSV 

^S»t i>h(w. E^S^ 1 (=jp**i*««i3i|4>^)0 
RFSr|5|^L^. ORF*>«iHiJiUL PI^SftfcOR 
F<3JggEyd£GeneBankT-?<-*A#<9g&«3- 
H<Wfi*»A> i fir4 T — ? <-XTj> SSwi ss-Prot . PIR. Ge 
nPept^cor $ 7 Kt-^^-X^WLT . ffiRttWR 
V7 h^xTFrameSearch ( CompugenttS? ) Srfflv^ffl 
HtHfaWiikfciOs ifctt, P^$ix^ORF<0 
T S 7 KE*iJ SrGeneBankr-^-^ iJRcoSa® 3- 
Pffft* ht£hT—9 ^-XX'h 6Swi ss-Prot . P1R. Ge 
nPeptt£<97$y&y-?<-*(;:#L-c. ffllDtt^ 

?i]##2~350H=. t^SISORFt=7-K$nST5 
yKE?i]SrE?"J#-f3502~700HC^-r. 
[0209] ATGW^tgSE?"JTTG, TG1\ GGT 

Met*3-K-f*BH»3 h'yi:3ft£li£#*> 
6. ffl|s]tt^y7 h<7x7FrameSearch (Compugen 
tt) tJ:67Sy»HKi»(|-COffiPltt«l«Ol6«. St 

o r fe^j t m i>ttm&tfm^k w&zti&wsv>±!R 

fc, ffi£<00RFO££EjajfcEWIlOJS£E*iJi: 
079^ >*yb*mzbiz£<omzit:. ORFJil 
JMttMWI ( Witf 'J #7-* R N ASfEi^ hyy 

t.7t-rnajH£^ i ssn«) fcov^Tt, mm 

tyyA±<y)fi[K^;^5: Lfc„ Corynebacterium glutam 
icuro ATCC13032l*cOft*W^afE J P<oyy A±(y){4S5r 

[02 10] 
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bacterial recutatory protein, laci family 
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[0345] HJ6M2 «i,WJ 

( 1 ) 'J ^yfe*«B-6tt k »£M1*ATCCl3032O»g 

Corynebacteri um glutamicum C (S-(2-T5 /I 

J-M-isAT-'ty (AEC) , V7ry^^y, XYVT 
it. »4MttATCC13032*^^^^J<7)N-^^^- 

N'--hv-N--bav7T-i'y(m)i l z£iyy 

^.mtmZiXfzV : Jy%m£WfoX'hh CAppI Microbi 
ol Biotechnol. 32, 269-273 (1989)] . t~f. !)y'y 



"C, «affiW*«fi*i:HaWr*Sfefc:J:->T8HeLfc. 'J 

sEfeJ:^lysG, Vz/y^tfijmttX'h&Mi. dap 
A. hom, feJ:^lysC ( . 5 J \£* 0 y&T t K 

K) . -5-Uttl^^jie j FT'*)l»PictJj:Vzwf (£ 

e^h'yK^;^1f^^7— fe\ ^3-x-6-!Jy 
Krth'ny^-HfS:rj-H) co&m?tf*&£tlX^ 

i^3mx'wZhMKcimmysM.<?>tt&t&i&£:m 

$tg-MtM.lhZtl%ti^tztf. hom, lysC. pyc, zwf& 

fc. dOi^lcLTttiJiL^^^^. hoirt^Val 
59Alai3j:I/pycrt^Pro458SertCO^-C. Ztlh^m 

tf^$mx'hhi)*gfr<nmm*\;iT<r>i. o izn^tz. 

[0346] (2) hom|*|^Val59AlafcJ:tfpyc|*|^ 
MPro458SerCO|ffi 

-) . t^L, hoirt^SVal59Alat U vy4£fttco^ 
jtHOV \T 12 £ ft£ T*n jLftf&V •> . homrt^Val 59Ala 

it^iitt<7) ij ity±mmzm*& luz^ m^tnzt 
frzmK&ut. v isytkam&mimmmmmz 

mm t uiMt z>zbtz£*)Wt>i)HzthzbtfX'Z$>. 

■t<0£d%V¥y£MmtlX. No.58^ (FERM BP-713 
4) fcWRLfc. J0±IC»^#, honirt^Val59AlafcJ: 
^Eycf*I^Pro458Ser 5riBfE^g«i&$:fflV ^ , ^fi-?-' 
il. Corynebacteri um glutamicum (7)ff^M1f ATCC13032 

[0347] *^v-fvyj»ttjte^^t. ay+a 
ilWTilMI«PTtt«rr?^S H<^^-pCE53 CMol. 
Gen. Genet., 196, 175-178 (1984)3 i>J:f f tS^Sc0l-' 
^a?9-OET (sacB) ^tf7*7^S KpMOB 

3 (ATCC 77282) CMolecularMicrobiology, 6, 1195-12 

04 (1992)) S-#«PstI'C'flJBIft7t. Ttfo— 
xytVMSmmk. pCE53Btfrfe J: #sacB£-£tf2. 6 kb 
ODNADrM-Sr-en-e'ixGENECLEAN Kit (BIO 101ttg»)£ 
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m^Xto&nSkUz. pCE538Sfrtl?i2.6 ktx7)DNABr 
frt^^^-vs^y b-ver.2 (SSitttS) £Jf! 
^Tjg&U ATCC13032t*£m$^?U£ CFEMS Microbio 
logy Letters. 65. 299 (1989) ) £<k 9SAU 25jug/ 
ml«0^^-7>f>->-5:-&OBYG^tgll6 [lOg 
X. 20g ^Thy (^SlSail^a:^) , 5g l»x* 
* (DifcottS?) . 16g rtfhTtf- (DifcottJS) 5r* 
lHc^pH7.2{ClSSL7ttgtfiD ±tCT30'CT2Bra^* 

#feiTJt)MWai**»4.r/^ 'J SD Sftfc J: 9*4*1, 
tr5^SK(l »JRB»^(cJ:l»WWr»ffOtem, pCE5 
3c7)^tlg5(i(c|^2.6 kb(7)DNABffr^*ifA$iut«ii 
Sr#LT^I>.ri:£?112U:. stTyXS. K£pCES30fc 

[ o 3 4 8 j a*:* %m&z&ti>m<7>&m=F. \m& 

W *£SH vXYXsAt v Hvol.3) tC«t 9 , pCES3 
OfcffAUfc. pCES30£BamHI (^Sittt 

gf) -CWfflr^. T^D-XB^iftt. GENECLEAN Kit 
(BIO 101ttH)3&fflV^«iaj«l!LJt. »S>*UfcpCES30 
Wifrcom&ftiDNAT'yyr- 4 v h (DNA Blun 
ting Kit. SfflJtttS) j6ft<07 , Oh3-/W= 
MoT. TaNfcLfc. ¥»ftL£pCES30l8r#£7xy- 

fcf£, Taq DNA (Roche diagnosti 

3' amcf-Sy (T) *l«3S*fWDLT. pCES30<7) 

[0349]-*, 'J y V4*BB-6»J: 0»fe*D N 
A£3riK4><9;fr& CBiochimica et Biophysica Acta, 7 
2, 619 (1963)] fciOWHL, £fl.*«IU: LT, ^ _ 
Sahondig^<7)^l±l^lJ##7002fc iU7003T*^$ 

T„ -Jf, ^MpycilfK : Pc7)«-^{igS5iJ#^7004fcJ: 

-fe-y bfc LT. -eft-fixPfu turbo DNA,-KU^7— fe* (S 
tratageneftg?) fcJflWCPCRRJ&MTort:. 
tPC Rj£%£r#o-xm&i*IS L£f&. GENECLEAN 

kiubio mwm$m^xttfttimuc. &^x\ zco 

PCRftftlrTaq XVXy—V (Roche diagostics 
ttS?) . dATP#ttTT72°C. 10»HEffiS*. 3' 
*Jg{C7r-^ ( A ) Sr 1 mXHMlfZ. 
[ 0 3 5 0 J iieOpCESSO^T^^ ^-BrJtt Aig££ 
ttSQt7tPCRjg!foc7>£gghomiifE? (1.7 kb) 2£ 
li^JIMpycjtfr? (3.6 kb) £7xy-/U • ?od* 

a y=* -y hver.2£JBVvca3SLfc. I£II£!Hj£ATCC130 
328fc*a»?USfcJ:'J*AU 25us/m\e>#i~?<t i, 
y£^tfBYG^lg«Lh£T30'CT'2Bllilg§IU #")~? 



®&i^£25jug/mlO;$^T4 vy££tfBYG&fti|tfa 
KTftftttftU t%m&frhTJl>/> 'J S D SStCi 
7*5 HStttfJLfc. Kli, «IBHP*£J:6 

«JBfi8#r?)*S3L pCES30Ki2l.7 kbgfcliB3.6 kbOD 

fc. £0*3fcLTftt(W:T?.*$l«*«i«u pC 
hom59. pCpyc458iffcSLfc. 
[0351 ] ae?»HiSfc:J:4»^»ATCC13032*J 
J: U x'y^aNo. 58H^areE»o*A»i8W> J: a 

trim-Cft ->fc. -f^t>*>. ATCC13032«c*5 «t t/No. 581* 
C-etl-ffL, pChom59fcJ:tfpCpyc458$:»AflL jftffl£> 
02r}£ CMicrobiology. 144. 1863 (1998)) fcffiWCK 
7"5XS K*«ffl|B|ffl*»i'Ca*fe#DNA«t»taH*a4 
tatttSrStRLfc. fclrVC. pCES30fc3-H$iiSfii$ 

J8L£jiiift£ (J. of Bacteriol.. 174 . 5462 (1992)) 

jM^cOtp*^ATCC13032»fc ±». 58t*#t£fc«W L 
T V tfr»£S<?3ho§*$ «k tA'EycSe^ *^SScOhomfc J; 

[0352] KpChc*594fcttpCpyc458£fi#r 

lz£ OpCGII <1$&T6-91827) <0*AiW^Sff->fc. p 
cgii{±. x^^f-yv^f^^iittiig^, fc«J:^pCE53 
fcHtMBBjfi^*^-* 77^5 H^^-T*S. pC 
Glltf98Aigm£. lffltt$r20Mg/mlO^-7-v^>->fc 
ir/lOOAtg/iiil^X^f-y v-f ^y^-^OBYG«^«6 

±tT30iCT2BISW»L, Hi-? 4 isy-toiiVx^? 

*l 6 <7)^«Ik^1*cO# 1 tt^^fef*:^ . am t> <T>Ws 
CMicrobiology. 144, 1863 (1998) ) fcfig-oTWvr 
Q«yh/WyU^Hf-^3^fci:i3i^. 

pChom594^»ipCpyc458* J Campbel 1 ^-f Toffies 

tut. z<D±o%nx'&. mzmmtMmcQtm* 

Mtm&G*tf%&ft±.£i5&LX#lELXti'0 , -e 

<7)f§iT' 2 la a c^ffi ffin*& ^. * { e c o *t < Kt -> x \ \ 
h. 

[0353] mmwm {-mmmim ^s u 

cS^igtffiC^3« lOOg. |*]X^^7g. ^.TYV 10g. 

fflttF'j^ 3g. mmx^x (Difcoas) 5g. w 

YTH- (Difco&S?) I8g$-*1L{C^ P H7.2(CPSL 
t&m ±(CM^L. 30"C-ClB^«tT4W-y~l»3 

tes ^3^S-SSS«{clE^-rStfOT'. ;<7)15tl5T'«i4 
WT#*V^ (J. Bacterid., 174 . 5462(1992)) . Ztl 

cttu 8s&fc±izm$Lx&&-fhw*mk$imm.<7) 

\m*Wie^mi^mX'<r>2\B\B<r)ftmm*®z.<,zJ; o 
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KfiT'&irf & Z k £> . COffl|5]ffl^mi.o^(c 
sacB k k iKXfctS. -I^k § B£SfrsacBk k tic 

[0354] i 0 iZ LT 2 E]*g& 

tl&tMMimGt& D N A £7yJ V— fe y h k U 

«$tl*«H»lfe*t*D N AZTy A ■?— fe y h k 
LT, Pfu turbo DNA#y>5~ fe' ( Stratagenett 
$?) 7 r-^f P C R J o/;. ZiX 

JgU:. HlMJ3J:tfNo.58pycktfo£L*:2II| 

Ttt-rh mcomm-hz zttmmztit:. 

[0355] ( 3 ) HD-lftfc it/No. 58pycft<9 U 
gift* 

©ft LfcHD-ltt ( ATCC13032l*thojJE(£^rt^Val59A 
la£»ALfc«tt) £J:t/No.58pyc1* (No.58#£e£jt 
e?rt3eSPro458Ser«r»ALfc»tt) t, **l**U A 
TCC130328U No. 58t*5r 3 V Y a-MZ LX 5 'J •/ h/V 

[0356] BYGi9c»Jft±'C30 , C'C24B9|B»ilLfc* 

t- 40g, 8Ssry^-^A 8.3g, mm is. y^sc 

*SB#y«?A 2g. fflk? 1*7 ffim 0.83g. 

?&s$;7*» lomg, -smmsmm img. Rtgstt 

77jcfH% lOfflg. /3-77-y lOng, 5mg. 
^7S^*gg?Jl 1.5mg. h'^-^-y 0.5ig£#lL£#*pH 
7.2fcfSSU ^^^^^A&30gjDX^iglfi) 250ml 
**tr2'J •/ h/W>-.v7/W+§H^77X3(C|iaL'C3 

#i§*igt6 (TVPn-x 60g. 
20g. mtry^-^A 25g, yviowlMry^A 

2.5g. ^mn^^^Kimm 0.75g, 0Ei?&77jcft] 
13J 50mg. mk-?>fiV5*W& 13mg. ®fb5r/Vi"*A 
2*10^ 50mg. ^m^mm 6.3mg, fiSR£tt7* 
1.3mg, iS-fb--y^/U6*»tl 5mg, Wfca/irtsh 
6*fD»l 1.3ng. *y7r>'I?7y*-'7A4*ftft 
1.3mg. -Of-yrn 14mg. fi-7y-V 23mg, f-TSV 
Jgi$g 7mg. t'jf^-y 0.42ag£*lU;:-£tft&flfc) 1,400 
ml££tf5y y r-/l^>-7 7-^y?-l;:ttlU 32 
"C, lvvtn, 800rpi»£frTT\ pH7.0tCTy^— T/KTiH 

B§fi-C'^3-^ • (^/Wn-T. 400g, £ 



Ut. i£:M-r-'i&0i«i, i§ftK3l?fflga*0.5~3pp 

K igft^iaA { 2 mmz&itztz^T-izmmjL 
t:. mftmzxvmm^wmmn. m*?> 

(HPLC) (ciO^ftW:. e**»2*fcj**. 

[0357] 

[£136] 

n 2 a 





i-y s?>ffi«* (g/i) 


ATCC 13032 


0 


HD-1 


8 


No. 58 


45 


Mo.58pyc 


51 



[03583 »2fW»&gtea»4r J: o IC. homrt^SVal 
59Ala^^»iE2crt^Pro458SercO^A^J: 0 s V i?> 

WZtlt:. Corynebacter i umgl utami cum <?)ff^a^ATCCl 
3032C. hojfitfE^rt^SVa^gAlafcpydtfE^rt^SPr 
o458Ser£ . lysCaf5?l*I^MThr3311 1 ek &tcSA Lfe 
Sl*AHP-3ti, a^lS»«ISia*I*3J8*fSW$E 

wf c B*ii^*fto< KmH*aa36M«o< » ium 1 t 

Sl#3-^ (8ffi#^30 5-8 566) 3 t. TJftl 
2^1 2fl 5BWtt'. SIE##FERH BP-7382k IX 

[0359] mmm ys&imz&K v wsm 

Corynebacterium glutaBicum <Og^g^ATCC13032»^N 

kizx h y yy^mtmrnzmgizbtz nmm-t 
z k izt ->x%nimziit: u isy&jmmm* capp 

1. Microbiol. Biotechnol, 32, 269-273 (1989) D it. 

?>va-x zmMt -f^zccr) iSv-tmX'g&co »J 
fc9W4*i$U2.Ut/l/ht3lfc*v\ B-6<*{c^ASrt 

r ^ ^fii^sootJii^s^co+A 1 ^ . u 

[0360] (1) B-6#kATCC13032|*<9)i(K^)Ig 
S:, E?lJ## 1 ~3501T'^$n/cATCC13032«^-V A<0 

SWERkLt. homrt^SVal59Ala, lysCrt^Thr3111 
le, ey£(*I^MPro45oSer, £«};tfa! ! f|*|5£gAla213Thr£ 

ftzttz. ztit>4 n<v$zm%&mmzwmf8. ixx 
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[036 1] (2) %m.&&?ttth&Gr?m 
«WhotfieT**t*jte^iB(UBr9^S KpChom 

Kpc P yc458« > mw2 ( 2 ) xmzwm^x% 

sCfcitfwffcPCRttfcTiiHU mm2 (2) fc 

•y HVo 1 . 3 ) (cj: 0, £<zrfg&Er7X$ 
*-pCES30fc#ALfc. 

NASr^l^>(7)^rS [Biochimica etBiophysica Acta, 
72, 619 (1963)3 tciOWRU C*it«HIi:LT. £ 
MSlysCiife I F^^iie5iJ#^7006fcJ:lf7007T'«$ 
ixSJgaie?iJS-fl-ri.DNA$:7 , 7-f-?— fe-y hi: L 

-fe-yhfcLT, ^ft-fflPfu turbo DNA^y^?— 4f 
(StratagenettS) *ffl^TPCRRJ6*ff-9fc. 
flfc P C R&^£ TtfO-xm^&iS L£&, GENECLEA 

n Kit(Bio loittiii) zmuxmmit:. &^x\ z 

OPCRjS^SrTaq DNA tflM 7— fe' (Roche d 
iagnosticsftS) , dATP #4T"C72°C , lOftOKJSC 
S*. 3' 5RS(CTr-> (A) fciaOtfiOU;. 
[0363] ±fE<OpCES30?)T'<;7 ^-gJrfri; AJgg £ 
ffln L ft P C RgfeogS HM lyscafg? (1.5 kb) 4fc 
{i^Sarfjte? (2.3 kb) £7x/-/P- ?nn* 

3 V* >y hvertSfiH-vtaefcU:. KiiM%5rATCC1303 

>££tfBYG«^l|^tT30X:T-2Bli]l£§SU 

«lK$1*£25jug/inleD;>>-f74 i>->-£-&frBYG?£ffcigift 
(CTMEWWL. %m6.fr$>T)VJ} USD S£fc i »)7* 

fflWIWfOttJL pCES30(dRl.5 kb££lif£2.3 kb<7)D 

^Am^mx^tLtitm^ix^i z t zmz 1 

Z0i£olZlXimit:TyX$)<$:*tl?tl. PC 
lysGll. pCarf213i:f&*Lfc. 
[0 3 64] (3) l^mHD-l^ljsCmmih 
r311Ile^A 

Ht, ( 2 ) t'fF±^ATCC13032{Chomrt^ 

» 3 



Val59Ala£SA Uc 1 j£&g«H[H£SM#L-CV^<0 

t. ^Sfiwi2 ( 2 ) x'&KfrmTwmizx ±ie 

( 2 ) Tff 8! LftpCl ysC31 1 V ^THD-imc I ysCflSE 
£Thr311Ile£5AU.\ Z0)l o {cLT»fcM*(?Mfe 
SftDNAfcfflK E?J#^7006i5«ktf7007T'Sl3*i.|, 
^^J5-*-fSDNASr7*7-<v— fe-y htLT, H 
*fcW2 (2) tPI«=Sr*^J:OPCR^ff-,^. 

^pcRfflij«iati!wt«tttcj: oetosutwR, 

AHD-2i:ft£Lfc8cli, ^SsOhpnijiiE^tcJii^-c^ 
SOlysCitfe? J & 2 jjHBWIcTa I. £ fc *<5|ig£ 

[0365] (4) 2^SttAHD-2A > Op^rt5£SPr 
o458SerCD$A 

mM2 ( 2 ) x&Ktz&mmm&zx o , snot 

2(2) Tf^L^pCpyc4585rfflUTAHD-2»CEycrt^ 
HPro458Ser£%SAL*:. £<0«fc 3fcLTft£W*<9lfe 
MDNASfH, Efl#*70048J:tf7<X»T«Sfl6 
ffiSS^WTSDNA^r^'fV— fe«y htLT, H 
ifi0!l2 (2) kR«**ffifc:J:OPCRtff->fc. Clix 
fcOPCR*«wHB£I9!l*»i£fcJ: OifejgLfctelL 
AHP-3 1 ffr£ Ucftte . ^JIMOhomSfr? J: IflysGl 

[0 3 66] (5) 3j^^ttAHP-3A.c7)zwfrt^pAl 
a213ThrcO^A 

»IW2 ( 2 ) T'^*jtfr?Bi8i£tJ; 0 . ±Mi 
( 2 ) T'f«RL)tpCzwf213^ffl^TAHP-3l*(CzwfrtSS 
Ala213Thr££A Lfc. ^OJ: p fc UT#fe«tlW)»fe# 
D N A SrfflO, i2?ij#^-7008t3 J; tf7009T'^ $ «3g 
SW**t*DNA*r5-fV— fey hi; LT. gftffl 
2(2) tliai4*ffifcJ:»)PCR*|f-5fc. dti^co 
PCR*ft«f6aaE59*J!R£t:J:r,gmgtfcWR. APZ- 
4t^=SL^mi, ^SOhojfife^, lysCjtf^F, py 

cjfg^tCiDi.T^a<7)zwfJifE-?S:W-r.|. 4^gsa 

[0367] ( 6 ) HD-lflS, AHD-21*, AHP-3». tJj: 
l^APZ-4ttcr)'Ji;>-4S^ 

lXh^J:3tLTIRf#L^HD-lft, AHD-21*, AHP-3», 

fii^APZHttto^T, HM0112 o) tmzm 

[0368] 
[*1 37] 



a ft 


L- 


(g/l/h) 


HD-J 


8 


r 0.3 


AHD-2 


73 


2.5 


AHP-3 


80 


2.8 


APZ-4 


86 


3.0 
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(0369] yyyj>$mtmv£i oxsmztiK 

X\ 3.0g/l/htUo^^ttlr4^«.APZ-4miX^ 
(03701 ( 7 ) APZ-4f*fc X 'J i^'V 

mztLfzm-mizn ^x . ««ffl*£4<rcrff ? jaw- 

«^T^i£0«2 ( 3 ) tPJ«^ffit'5'J y WU-»- 

[037 1] 
[£l 38] 

SB 4 a 



ec) 


(s/i> 


<g/l/h) 


32 


86 


3.0 


40 


95 


3.3 



[0372] m43kfrt>tyt>fr%£ =) fc v AWC<vni§& 
mzti \ ^X t> 32°C«0%£ k Ptt=3r U >>* y «B«* ffli 1 4 

. £nw«s ft* »j ^>±^s»b-6 

Tr4fc»y xv^*ff 3 ifci^s^ofcj&t, ap 
z-4ttt-(±40-cco«?a-ct 'J isyzmzn 0 Z ttfX'% 

[0373] tit* Lfc 'J ^">±aSfOSfllliS*^0!liE 

ai2?jtt#£* w-rs £ t iz i^xmmzmmx't h 

[ 0 3 7 4 ] HMN DNAV-f ^nrM<0fW*J 
Corynebacterium glutamicum ATCC13032ttO^SE^] 
fBfcfcfcfcLTDNAV^uTWfcfBKU ttft* 

( 1 ) DN AV4 ?d71/^ cofm 
Corynebacterium glutamicum ATCC130321* i 0 . ^f&£> 
02f?£ CBiochemica et Biophysica Acta, 72, 619 (19 
63)] (CjlO&feftDNAfcllsSgLfc. Corynebacterium 

glutamicum ATCC130321*<7)£:7-V Atggffi^J Sr t i Ic 



y 7 r- *> x r t <* o ?m $ it^mtc*-r o r f a> 

ff«caA.£EaH»207. 3433. 281. 3435 . 3439, 76 
5. 3445. 1226. 1229. 3448. 3451. 3453. 3455. 174 

3. 3470. 2132. 3476. 3477. 3485. 3488. 3489. 349 

4. 34%. 8J:tX3497T«Sft4««EHMW-*24« 

1 wsmtmwv*?* t'ym&^mmm 

n CGenBankTftjyattW-; V00882) £ t> k iZ LX . I£t 

fir ottssgi £f«Kj t -ri»Be?ij#^7oi(K7059tciF i 

?t P C RlfiH^Tt^OJt- >J N A7*7^ V-Sr^fC 

[0375] PCRtCfflU^Tf'JrfDNAr^^^- 
«i. 

• mm^2ffrx'&iitih%mmiGi-hDNA<ow 

©Cti. ffi?J#^7010fcJtnoilTi£$ftl»ig«!?iJ£ 
^t&DNASr. 

• E^S#3433-e^SnSSSE?iJS:*t-|.DNAOli 
(Hfctt . BE?>J#^7012ii J: tf7013?*$it4 £ 

SDNASr. 

• EHS#2BlT«3*l6«aHflfc#1-6DNA0i« 
fltett . ge?"J#-f 70l4fc J: ^0l5T-*$ftS Jg» ge?ij £ 
#-f£DNA£. 

• mvm%3435X'mti&&mm.m%i-z> d n aoh 

*-fl>DNASr. 

• Kfl^3439-C*;3il*<S«Eai*fr*-* D N AOif 
RCli . @25'J#^-7018fc <!: tf7019?*$fU JM£ffi?0 $■ 
^-ri»DNA$:. 

■ E?dS#765f«$iXSfiSiffi?ll$-*-rSDNAtf5ii 
dfctt. i2?iJ#^-7020fc i IA7021TS ? tl § ££Stt Sr 

• mm^m5X'mz ti&ts&mnz&tz d n aoim 

«Ktt . K?'J#^7022fc J: tf7023T* 3 <S£ S5"J £ 
#-f6DNA£. 

• iB5ilS^1226T^$*tSa»S?i]Sr*i-& D N A<?)if 
Wttt, gd?il#^7024fcJ;lA7025t'*$ixSSaie?iJS: 
iff-f^DNA?:. 

• Gffl%%uz)X'&ztizig L mmmG?&DNA0® 

mMi . I25ij#^7026fc J: $ *l l> * 

^-fSDNA$:. 

• S5ll»^3448'C»S*l4««KJI*#t* D N Am 
HWi. ie?i]#^7028fc J: l^7029t'« S * S»K?iJ ft 
*ti>DNA£. 

• SJl!»*3451-C«$*l6«aK?flSlrt* D N AOli 

. K?iJ$^7030fc ct W031 Y« 3^1* 1&g8ffl $ 
^-tSDNASr. 

[037 6 3 •E?U#^3453-C'a$fl2>Ja*E?i]2r*'t 
SDN A<0ti$|(C:ti. i2?'I##7032*j«tUf7033T'*S^ 

4taaBW**r*DNA$. 

Hfctt. S?iJ*^7034*>J:W035t'^$iti,«*ffi5il^ 
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■fcli » !H?iJ#^7040fc i 7041 X'$kZh& tt£Sa Z 
^tSDNAS:. 

#-rSDNA$-. 

• i»W»3477T*S*l*«afii»<J**-r*DNA«)li 
Hfcl* . Bfl#*7M4*i 7045T'«$ flSSSffifl * 
#-fSDNA£, 

• IW#*3485T*lS*l*««WI*ff-*-4DNA<Di|| 
W>DNA£ N 

• EJ|»93488-CaS<l*«aKW*W-r*DNA<0« 
•fcli . S5iJ##7048fe J:tn049T«Sil««BiMf 
#t&DNASr, 

• mmrnvx-mistimmmii-rz d n a<#b 

igldii . EM#*7O50*J J: tfTOl?** *i&££KH * 
#-r&DNA£, 

BfcHt. ffi^lfif-f 7052*5 it/7053T'*§ ft&tgSitfiJS: 

• EW?M'3496'C*8<t6«aSB3»J** f * D N AOig 
Sfcli . gil^I##7054ii «t^7055-C'*$ ft* MW')£ 
W-TSDNAS:, 

(gfctt . B5»#7056i5 «tt^7057-C'^$ tl&tt££ft * 
ITtftDNA*. 

■ wzrufymm-n&MfflZirtZDUAff)® 

£-rSDNA£, *tl?tl7y4v~ fe y bfcUTfflV^ 

[0377] PC RRl6fcW---?/HM 7 7- (GeneAm 
P PCR system 9600. Perkin elmerftl!!) . Takara EX-T 
aqCtSjt&SSh &feftDNA lOOng, fcj^akara E 

SXT^PaW-f ^^*3O0ff-»fc. ^iH^Dt'yjt 
e^CHLTli^^/olfymRNA (^^f?^ 

ttv \ «tflfflW»fc«-> c D N A 

SDN At Lfc. «M|tfc**L«lwafirFOPCRft 
to&Ttfn-AyfrWSMbL, QIAquick Gel Extract 
ion Kit OilffiBNttW^JB^TWB. »«Lfc. »S?L 
fcPCR«W4X?y-;UitRtJc»)aiBL. 200ng/M 



JiGTMASS SYSTEM (H*P-1f-<^ttK) 
WcfcoTttHU #PCR«fisCOV>T-f-itf f *t2a 

tMAsa-hftix?^ Ytfvx msm-im) t 

[0378] (2)M»DNA(%t 
ATCC13032«c^BY3S^*S«lC / <rhi' («S?lgI^tt 
$g) 20g. 6I^X*X (DifcottS?) 5g. iWTti- 

( DifcoftS? ) 16g|-7KlLC^^pH7. 2t'iIS$n^i$ 

110mmol/l i^JiPKT y*i-*7 A200mniol/ 

\**.<%swm iwrr^-w 5g. us 
•J >-gsz*£-rt u *r a o. 5g, 'J y&-*mz* v 

A 0.5g, * U y 7Q rtyxfr7 * y& 20.9g, 
afflre^^A?*** 0.25g, «HbiMW5"W>2* 
»fc 10mg s «gr?>#> 1 **0!fe lOmg, KKSBH*7 

lOmg. fiS8QBB7*ftflt| lmg. fflgffi 0.2mg. 
t'*f-y 0.2«g£*lLJca*. pH6.5CPS$n^tS 
US) 30mlfcfi»U 66()nmT<9©3fc£ri ? 1.0£&!>£rZ 
ft7 5X3tT3<rC-CJS»Lfc. 4'C. 5,000rpm. lOft 

m<7)&mmz£-?xm&mm&. mtitzmm^ 

*.>V-?y hcyftfc CMolecular Microbiology 6,317-326 
(1992))(CiO^RNA^gU)t. DNAOmX$r«f 
UnftftCDNase I (£gjt#8J) T37*CT-30# 
FaK&SU ©CQiagen RNeasy Mini Kit (QIAGENft 

NAWugCDmmiZWXfnt'ymRNA (50ng/ju 
K vA •7=?t9*VX.V9lWm 5r0.6/<K 
AomerT^^V- (500ng/MU SffiSttK) tlM Un 
i.. 65-CT1 O^WBBEttS*t», *±-CA»Ufc. ^ 
^Superscript II ( vA 7r7 J D^'-Xttg)^ 
Av7T- 6>kK 0.1mol/l DTT 3m1. dNTPs (25mol/ 
1 dATP, 25mol/l dQP. 25mmol/l dGTP, lOamol/l dTT 
P) 1.5juK Cy-dUTP(NENtt^)1.5/<K Superscript II 
2u\*tot. 2TCtlO»BIflM*Lfca, 42t:T'110^S 
fit»Lfc. fflmtLX?fra-ZS:mLt:mM>t> 
atUtJtRNA{iCy5-dUTPt\ WRT^-^ASiSSo 
fc«fta&»fe*as tfcR N AliCy3-dUTPTWI tfc. 
KMKlGjt. lnol/l*iKI:tM;'7A-20M»l/l EDTA 

mmzi.suK 10% simm&.oumi. 65-ct-io^ 

HfiftSU RNA$-^»L3t. iif^)2-?«cDNA 
SffSS-S-^L, Qiagen PCR purification Kit (QIAGEN 
KM) *«v\ flWBRW«=ftr>TII«L. 10i/lt« 

[0379] (3) i\AyW4*i->>*y 
Ul traHyb ( ArabionttlDllO;" 1 1 S3fcS^ LfccDNA 
^lO^lS-zg-^-L, GeneTAC Hybridization Station 
(Genomic Solutions^:®!) ^ ffl^tiSffl^SfC^^T 
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2?CT1to*:. 
[0380] <4 

SftMHRLfccDNAfc'vf TW^XStffcDNAT 
^^07U^^^TScanArray4000 (GSI Lumonicsit 

yjIfirWHtlCj: 9*BEUfc*IIfc C y 3/C y 5 Oik 

[0381] 
[«1 39] 

m 5 & 

E?l#§ Cy3 9ft£C Cy5 Cy3/Cy5 



1.62 
0.83 
0.91 
1.02 
0.81 
1.24 
0.91 
0.87 
1.03 
0.74 
0.74 
2.05 
1.30 
1.07 
1.26 
1.08 
1.30 
1.10 
0.57 
24.52 
29.16 
1.28 
1.45 
1.15 



[ 0 3 8 2 ] C y 3toif?+Mmmz»W9f**3i 
88. &£Vm9(,ZffllXV7h*7x7frt>'f'mZtlfzO 

erium glutamicuni (CfeV^T^(Cj: •JK^f^SftS* 
*>18*$flTMS (Archives of Microbiology 168,262 
-269 (1997) 3 . 

[0383] HLk<7)£ 0 (C Corynebacterium glutaroicum 
ATCC13032«^yyAS«E?fI*^y7 h^xTtCt 



rfDNAT^'f V— Sr-^fiicL. Corynebacteriun glutam 
icmnoyy ADNA SrlSSK LTKiBeW)«£EW £ 
PCRRBfciOilMBU DNA74?u7l/4*ft 

^k^Lfc. -*\ $4^DNA~7>f ?Q7U>ffttfS 

rii-«(c»^an<oaf^peor o-^«r «*t dna 

v>f^o7MOf«?t^rii6T*So Lfctfvc. ** 
Qgfl^^HC Ifc Corynebacterium glutamicum ATC 

NAV-f ?n7W SrfEKU *ix£ffll>T. Coryneba 
cterium glutamicum O^afs? U ^/i/T'£>3SJg7"o 7 r 
4 frtfflrtl - k t "Ttte** d k#*$*l*:. 
[0384] 5 Corynebacterium glutamicum ^ 

( 1 ) TTSis> * r7 S^-— if (Adenosine deaminas 

Swiss-protr— ^<~^J: 0 . TnrJisV • fTSt- 
-tf (Adenosine Deaminase ; EC3.5.4.4) k LX^fflfefp 
mmZhX^&S&MOTSSmmWt LT Escherichi 
a cpJi 7tV yy-fTi W)EW ( ADD#EC0L1 ) 
£A*U:« £07$yiK5«tf>£*«:?xy-kL 

Corynebacterium glutamicum QyVi»gffiJfo£&& 
fi£E^r-^-xfc:*rLT. *fcliyy<we0to»6 
TO UzO R Fim<7)7 5 /WEflfrMr**-**-- 
AlZitlX* FASTA7°o^7i> [Proc. Natl. Acad. Sci. US 
A 85, 2444-2448 (1988) J *ffl^T*BHtttt*Srffo 

. E-val uetfle- 1 • JjlTT t> S CI k £ t -9 T 
tt^^tStflfeUfc. Corynebacterium gl. 

utamicumCT) y J AffiJiJ *>4> & & fflgEWr - * * 
fcliyy AEHfrfeTO UzOR F®®<D7 5 /KE*« 
frioft&T—f^—AfolZlZ^ Escherichia coli 7t 

^il&frofc* ZCOZbfrty. Corynebacterium glutam 

[0 385] (2) ^Us/V • ^U-^-S/ (Glycine 
cleavage) fflgCDffiM 

swiss-protr-^^^io^u x> - ^y-^-s/p 

« (Glycine cleavage^* ; EC2.1.2.10) k L 
tfiKSftT^&gaKOTSyKBWk LT Escheric 
Ma coii^yyy • ? $me>a>#-*y 
hX'foh7Vi/> • r -f*;W#*5/5— if (glycine de 
carboxylase) „ 7^ /^^f\zhy>Xy x7- <f (ami 
nomethyl transferase) i3<fc#7$ J *jr)V (aminometh 
yl ) m** (GCSPfECOLK GCST#ECOLIfcJ: 

1/GCSH#EC0L1 ) £A*Lfc. d*L<5><07S yiS»l<0^ 



207 


5248 


3240 


3433 


2239 


2694 


281 


2370 


2595 


3435 


2566 


2515 


3439 


5697 


8944 


765 


6134 


4943 


3445 


1169 


1284 


1226 


1301 


1493 


1229 


1168 


1131 


3448 


1187 


1594 


3451 


2845 


3859 


3453 


3498 


1705 


3455 


1491 


1144 


1743 


1972 


1841 


3470 


4762 


3764 


2132 


1173 


1085 


3476 


1847 


1420 


3477 


1284 


1164 


3485 


4539 


8014 


3488 


34289 


1398 


3489 


43645 


1497 


3494 


3199 


2503 


3496 


3428 


2364 


3497 


3848 


3358 
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^Sr^xy — fct-T. Corynebacteriuni glutamicum ffiy 

MtWfrimitio r f^^ts yg*i» 

^SrSr-^-^fcttLT. FASTAro^ASrffl^ 
TffiPIttfi^Srff E-value#le- ' WC*>4 C 

Corynebacterium gl utamicum Dy 7 Alffijfr^fr ■£ gig 
SS?!f-^<-X 4/d±^V ABHfrfcraUrO R F 
^CQrSyK^IA^^Sr-^^-XrtlCd, Esch 
erichia coli ^'j^V • 7 'J-<-y1i«3^- 

^yt-tM/^y'f^my^-t', r$y 

X +)\,V 5 V X 7 x 5— fe*4 fcte7 S J X f/U** \ 'J 

dfc* 1 ^, Corynebacterium glutamicum (w(i^' l J i/ V • 
f<*/l'# !j fi'5- If. 7$yyf-/l'r-7yX7x7- 
fe'fc J: tf7 $ y y f US* -V y rc0#vStt5: 6 O R 

Fa-flat^ /u^y • ? 'j-<->ifa«*4 

[0386] (3) I MPft Ho-Jr-j — M (IMP deny 
drogenase) <7)t&§^ 

Swiss-protf-^-T-J: 0 , I MPft Foy-*— fe 
( IMP dehydrogenase ; EC1.1. 1.205) fc LTcOflSBg**?! 
B«*lT V^ae«OT 5 ^HiWIk LT Escherichia 
coli IMPftFnyf— feOEJi] (IMDH#EC0LI) Sr 

A¥L)t. £<D7$yiHEai<o£**?xy-fci,T» 

Corynebacteriumglutamicuin coyy .£>!15iJ#>£>3:&Jg3S 

MIX. FASTATD^7A5:fflV^Tffll^1x«lf85rfif 
ofc. E-valueMe- lOfclTT J>l> d k £ i ->T*^$:ffl 
Httfc*frr*i:*«fcU:. *^5WR. Corynebacteriuni 
glutaaicum OyyAiE^lj^^^rS^S^T-^^-X 

4 fctty y Afiwa^TO Lfc o r f ffi«^T s y iSK 

SHBWlfc*JVvC , aHfflM*S615336-616853«)fWjl 
?>ORF (4fcliK5WW672T*3fl4fflS 
K?iJ£*"fl>ORF) , JgSK?i)#-f616973-618094<7) 

SgEfllfc^-fSORF ) <7)2O<?50RF<7)J:-?T3- 
F3*l*75yiffl#»fc. *ilSlII MPf'b 
-b'^ORFk^W^ffllsHx^aj^it^. <l;h.£>O0 
RF(C3— K£ft.£>7$ y Kltf 1 t «0>&*8*> I M P 

C, d^l^TSygfflJiJS-^xy-kLT. GenBank 
( http : //www. neb i . n 1 n . n i h . go v/) nr-aa t — fK—Z 
(GenBankCDScOgjlRjS^. PDBf - ?"*.— X. . Swiss-Pro 

tf-y\-x, piRr-^<-y. prft-^-xc: 

y&itfilf-^-X) C*fLT. BLASTrn^^AS- 



is^v^-rnt. fMia<o i MPft Hoyt— «fc 
»LT**a«iBHx*iftu aoftSMtorsywE 

WfcOfcHttfcJtfcUTgtt**: I MPf h Koyf— 

rf*«3- H-r&r s y&gtfij£#-f asewtt i mp 

tltiftZbfyk^ Corynebacterium glutamicum fcte I M 
Pf t b'oy-*— •tfSttfcSTf *£aft*3-F1-*0 
R FA* 2-yfcfctS .1 fc fit: . 

C 0 3 8 7 ] Corynebacterium glutamicum jl 

( 1 ) Corynebacterium glutamicum ATCC13032&, FERM 
BP-7134ft, FERM BP-158fl:tf)«fttijJfc«ail<Ol8ti 
Corynebacterium glutamicum ATCC13032I* ( R£i! 

„ FERM BP-7134l$ ( Corynebacterium glutamicum ?) 
•J '»&*<*) . fciVFERM BP-1581* ( Corynebacteri 
urn glutanicum flyy'yjg^aO $MWI2 (3) 

tt 5 y «y f^»-7 r-y yf-izx h 

[0388] 
[*140] 

IT 6 3t 







(g/D 


ATCC13032 


0 


FERH BP-7134 


45 


FERM BP-158 


60 



[0389] m&mz J; oa**-Hi-wna 

iRtfc. CiaA,ffi«s$rTris-HCl/A'-y7 7- ClOnaol/1 T 
ris-HCl pH6.5. 1.6mg/ml 7*Of T— fe' • -^yhf^- 
(COMPLETE;Boehringer MannheimttS?) D X'3®mt 

i. mmtzwmit:. m&wmt-wcx-wm 
immx-hifz. mtemmmzmmzmMi. & 
m#t ixm^t:. mmmm. im><v7T- 

(10nmol/l Tris-HCl pH7.4. 5mmol/l g-lbV^^v"? 
A, 50mg/l RNase N 1.6mg/ml TPf 7— fe* • >tt* 
^-(COMPLETE;Boehringer MannheiiiittR)^ ^}St, 
7-7^ygK^a^ffl^T^a]L^*^»ft$rK^t 

t. *+T10#iaS«U:»» it'C^tt (5.000xg. 15 
4MB, VC) tCty, *®«a*Sr«K^t LTH* 

[0390] BLb»a*fe:9»i/i fc^S J: 3 
tat, m&<Wi/Xrt V 7T- (9.5mol/lJ^S, 2%NP- 

40. i%Tyy*y4>, 5%y^rhx^y-;k 1. 

6mg/nl 7"Df 7— fe' - ^ t'^- (COMPLETE ;Boehr in 
ger Mannheimttl^) D 5rJaxTSfflT'+^JHf ffff 
S-frfc. ffflftt. 12,000xg-Cl5»fflB8'C«3HiL. ±» 
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&r>*=.*>j>itmu -Mi-taw u mmz-ttz. 
%tm» d6.oooxg. 20m 4-c) t, m. 

tsms&msut. x? y k 7 *- f mmmsz 

[0391] ( 2 ) 2&x&mm;£ i 

m 

3 izft^t:. mmw9mm i pg* h- d yryiv 

(pH4-7, 13cm ; Immobiline DryStrips ; Amersham Phar 
macia Biotechltf?) £Multiphor II&SUilPGphor 
( Amersham Pharmacia BiotechttSD ttH&K&tSt-fe 

•y v u mm& (8moi/i sm. 0.5% tvb >-x-ioo, 
0.6% v+*xi"i i — ;k 0.5% ry7*54ypH3- 
10) *%mtx. \2Stffr~\w&m&LX¥fls*mm 
ittz. mx-wmLizmmwm^yrmwL (9moi 

/l 2% CHAPS, 1% >J+*X\s<i r— /k 2% 7 
<K500jUg*4HRU WfflLt: IPGXhV VTfMZ 

matte. 

[0392] mKAVSHmHt. 20'CO£StS85T. T 

SS^SPg : 0~500VC7)^5 yiyht-K'l^ 
JjUllgPi : 500-1000VCO^7 > h * - 1 B*H 

: 1000V~8000VtfO^7 y'x^h HT4 B$f3 
$BgHB : 8000V<OSf6Et' 1 ISO 

[0393] m.6m§\&iM£. I P GX h U y 7^ 
Srtf/l^-^KOifiU J FMA' 7 7r-Al (50mm 
ol/I Tris-HCl pH6.8, 30% yj-fea-zk 1% SDS, 
0.25% yf^^l/^f b-Jl) tlSiHBL 
r-B$ (50mmol/l Tris-HC1 P H6.8, 6mol/l 30 
%/U-fen-;K 1% SDS, 0.45% 3- F7-fc r-TS 
K) fcl 54MSI»tT+»Ky^Wfl:tfc. TflHk 
f&, I PGXb'J vTy/l^SDS&S)fflA 7 7T- 

(1.4% X'Ji'y, 0.1% SDS, 0.3% Tris-HCl P H8. 
5) X-m< V 4H*C±4 2<fc7cB«0*SliMtt 

£TiE*>J:3t?TV\ »MWMIU:. 

[0394] BB*> . tt&ftttSKfc* v r- Lfcl4%;K'J 
7? 'J/PTS H • X7?y>V (U%X>J77 'J/VTS 

K, 0.37% VX7?V)V7$Y. 37.5mmol/l Tris-HCl 

PH8.8, 0.1% SDS, 0.1% TEMED, O.IXjBKKT^* 

--7A ) ±12 1 PGX I- 0 •y7?>\,zm-fz ± 
3t«tf. 30mAO^«c£T, 20*CT3^«^*iSL, 

ut. 

[0 3 9 5] ( 3 ) SeBXtf-y r-^StttS 
2<J:7tg^«^*»* { ^7t5tX7^y/l-$rffii.\ Gorg 
t>?>-fim CElectrophoresis, 9 , 531-546 (1988)3 lZt$ 

txfiis-mLi'rfit:. w*>. 25x:vm3^mm 



x-mmk. +ftizmmximitz. &$£02£:*l 

fc. ATCC13032» (02WA) , FERM BP-71341* (02 
<7)B) tUVFERM BP-1581* (®2<7)C ) OSftlfeJfcg 
a«i4HI:&fU*#* r-fc iXtilliithlbtfX'Zt:. 
[03 9 6] (4) tiiiiiltimmxX vhn'tyiSx 
)V- X4 i/xXi/?y (in-gel digestion) 

&a tfcxtf-y 1- % y>i>frt>ty o as lt s/ y n-t-f x h 

f-jt-XtftU lOOmmol/llL^Kry^-^A : 7* 
h-r-'J/U (1:1. v/v) ®S-400//liD^T-Bftigt 3 
f£, *^***l8*ll**fiMfc. «6»LfcK^Wc. 10 
XxKOyy/WXVH^r^y— fe' (LysC) & (WAKOft 
8! ; 100ng/Ml^atgt&SJ:3t, 0.1% SDS*$50n 

oi/ifi£&7y*-*A?retSS!) £&aoU oxrt-45 
*a. ttttiiffi (6o%r-fe h-by;ut 5%^fisa-&«) 

Sr20^1»L, SSBT5iHailiffittiaL. ^S-» 

Km*, iS'C^Si (12.000rpm, 3. 
U) CJ:*)»a{«*HiRtfc. -I<OS^^2Is]^0jgL 

<^tt*^OTK* « * x-m Ik. mmwzo. 1 

%<0hU7A'*DiHft*a)juijniT3t»flB ! r«, zi P Ti 

P (Milliporett^) *JB^TRa3»lLfc. ZipTipOtS 
fl*l««S-£fcSB«i, 5m 1 9STb7T-*sTS- 
4^N^f Ho^rv-xV-^S -y ^St ( a-cyano-4-hydroxycin 
namic acid) SrfflOTjStiJ$^, WHm^>rMBihL 
tz. 

[0397] (5) Matrix Assisted Laser Desorption 
Ionization Time Of Flight Mass Spectrometer (MALD 

i-tofms ) tzx immx* -/ y-commmr s j 
mmyTiimt%mm^ri-m-ti!m ooon 

mol/l Angiotensin II, 300nmol/l Neurotensin, I50nm 
ol/l AaHclip 18-39, 2.3;umol/l Bovin insulin B ch 

ain) zms.mt£. m®&mtx\*x7-yvzm<7)7 

ffltSStLT, REFLEX MALDI-TOFjfftfrflrir (Brukertt 
M) ^N2U— f- (337nm) ka^^TfiOTL^. 
PMF (Peptide-mass finger printing) izHM^f 
(±, iD3tmEl9.0 kV, tjiajflWJEl.50kV. 

-t-bnmrx'. mmziiiW&mMA*? h 

fe, PSD (post-source decay) tCj:l>»«r{J:, M 
«E27.5 kVTR««Et«ltB««Et«[<WCiT»^ 

[03981 (6) gSflXtf -y r-<Z)PI£ 

±ie ( 5 ) tn<oix^«a«x^.y 

IgLJt, Corynebacterium glutamicum ATCC13032ltoy 
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yby^ y r-fiK<9protein prospector£)MS-Fit7*o7':7 
AtMS-Tag7"n^7^SrfflV^. 
[0399] ( a ) nmm&m 3- Ft* 

i£#><?ft£. Corynebacterium glutamicum ATCC13032ft 

vmfc&Jiwm&mz&^T . xx-y f - 1 . f 

-2. ^-K/F-3, X^7h-4. X,-K-yh-5(C^ 

«ft*«e*touTjje*jfe-ci<ifefiiaittHjeL 

rsyi8KW**t*«a*T**xy5-H? (enolas 
e) , *4^F-2«Efl#*5254T*Sft.*7$/R 
I!fl*^*gairc*4*xrt?*' , y-fel/-F • 
-b* (phosphoglycerate kinase) . X#-y F — 3(i£?>j 

#^5255T«**i*r s y»EW**t*ffe«r** 

^U-fe^r^rt F-3-*X7x-F • rtFoyi- 
— fe* (glyceraldehyde-3-phosphate dehydrogenase) . 
Xtf-y F - 4 <»J#-^6543T'^$ixi» T S /Sffl^JS: 
*t*ga«T**7>l/? F-X • t'X-*X7x-F 

• 7*^F5— fe* (fructose bis-phosphate aldolas 
e).X^h-5 liE5!l#^5252-C«3*i* 7 5 7 SS 

im*t*ga«-?&*Fy3i--x • *^7x-f • 

-f fe* (triose phosphate isomerase) X'$>r> 

[04 00] £itfc4Mil<*>»e*fc3-Ft*i!fc* 

a. *n^#7 F-i<o«e«*3~Ft*BW# 

•f 1 0 8 SEttOttHHSiJ^irtfcae^ X^-v F - 
2<0ga«$r3- F*t*KW#9 1 7 5 4f£®<OjSSS2 
^JSrifft^fifEl 1 . x*-yF-3<9ga»£3-F-f* 
B*»#l 7 7 5gi!ttOttS£?f**t*a&?. x# 

• •/ F - 4 <7)ga«£ 3- F't *K3WI 3 0 4 3E**> 

«ass*i*irt*iie?\ x# » f - 5 ogas* 3- 

F't*E*l**l 7 5 2 EttO«a8M 

«4*4**«B*t*^)t:«ll ! Sr«Wi««aR 

sK-y F - 5 OgBK* 3- Ft* 3 aSW^ny £ 

ilT^S>Ii;* { ^§fLTV^* CJ. of Bacteriol., 17 
4 . 6067-6086 (1992)] . ±l£k [5j«(7)#S5rffl 
OTs 02^*? F-9fcffiJSt*ga©£R£U: 

tz.*>. mzxv Mi, mm%69S7X'& s tih r $ 7 

B8EW**t*ga«T'**xDyy-^3y7T^^ 
- TuT'&y. ttg£jr(iSH*93437-CS3ti*ttS 

eh* *t* d n a£3- f §*vo>* ; t m>m 1 

fc. £ft&0>8*J:»K SOtW 1 TWMB tfe torynebact 
eri um gl utami cwac py / MlWr— 9 ^— X frffll > , % 
^^K^iSv^gaSSrrDf^-A^cJ: yRjfct 
*d k fcjc 0 . KfiaUfca- F*t*ag^<W»BJ!l 



mmmzmm-i ztm&x-b&z t mzn 

[040 1 ] (b) (gfijgaso^tisi^ 

02<?)B(^$flfc> Corynebacterium glutamicum FER 
M BP-7134^ffi«t**ga®<7)rt, X* •■/ F-6. X 
,f7h-7,^7h-8 £±fEk BMJte)*tt"CRfljeL 
fcIS*. 3X*»/Hi, £TE?i]#-f3785T'£$fl*7 
Sygf29IJ^t*gaS-C$)**^v— tf (catalas 

e) x-h->fz. m*>. mwAizmh&wjmimz&x 

tf-y Ft LTtilliiZtlKXXyh -6. Xtfyr--7. 
X#yF-8<i, £TH-HGl3MW285'C«3ft.4« 
affijflfrfe**;* * 5— fcfSfK^ Kii33fct*iS^T'J>* 
t^ithtlfz. J;-5T, Corynebacterium glutamicum F 
ERM BP-7134»**0^^7— fe'Ji. SiRft£ffft££ 

|g Lfc Corynebacteri um glutamicum ff>:>V AgjffliT— 9 

mKhmmmKm&itzwm&KmiX'Zizt 

tfffi&X'Stc. 

[0402] ( c ) 'J ^V±4ttt^ffiWr«Sfia«0 
t&SSkR5£ 

02COA (ATCC13032&: »£») . 02<7)B (FERM BP 
-71341* : Vi?v£jm) fcJ:tf02tf)C (FERM BP-158 

*: v izts^x. mx-mfcztitixx 

-y F-8fcffiKt*^^7— fe* k . X*v F-9tBHK 
t*XDyy-v-g>7r^^- Tuli. D>-'y4-j£& 

* ? S^»»«ak'*Si'^* ? iS< *^>tv^* dk3W*> 

iCO^Hj:0. Hifegtl 1 Tffi^ tfc Corynebacter 
ium glutamicum coyyi^ffi^Jr— 9<— XSrfflV\ 7*D 
r *-A«Wrt * C k (c J: 0 . @ W^O^^fg^c^ 

it*mtuzfmizti>.\x. Gm%%m&%t:9i& 

[0403] $^>C |SI«$*lJt^[ga*CW*)*«« 

s^fflt* £ k o . miz^mmmtttm 
%mjamfc-tz>c\t&x'$z>. m.m^m^tii 
zbizx*). ®%izmmm*> * * mmmmfrb 

t*>lk* { T'^*. 
[0404] 

[%BB<os&m] «t o , 3 y *a«a a«o>k>j 

Ffc J:tf/a«it y 3^? ^ k?r^ F *ffl»Cfc* 
y37 71^Jrf-F7bW, .-Kyj??Wtf-Ffc3-F$ 

iiisKu^rf-F. K#y / <7 , -?-F^ii8ist*aft. 

-•Ky ^7^ F4J iW* fettBffii**ffl« L/c-1fJ ^7" 
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[0405] 

EH#*70O5- AEBWBWi : 
KJWWOOe-AIBW)* 1 !! : 

mmmooi-Aimmmw ■■ 
mmwm-AJMmomw ■■ 

mm^ou-Axummm ■ 
wummz-Aimmwiw ■ 

mmwou-ATSfflnuw ■ 

mmim-Ax&mmw ■ 
mmmw-Axminrnw ■■ 
mm^im-Ax&mw® ■ 

wmrWim-Axsmvwm ■■ 
mmwMA-Axs&iewn ■ 
mmms-Axsmnmw ■■ 
mmmoTA-Axmncomi ■ 
mmwiozi-Axmmw® ■. 
mmwim-Axmrnmi . 
mmwx-Axsw<vBm 
wmmao-Aisftrtm 
M&mwmi-AiM&wsm 
wmmov-Axmmnim 
wmw703*-A3&mffl% : 
ssmwmi-Axsfwm ■ 
mnmm5-Ammmw ■. 



MDNA 
b^DNA 
MDNA 
pSDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 



mm^ox-Axmmm ■ 
mm^703&-AiMmm ■■ 
wmwnm-Axtm<wm ■■ 
mmwoto-Ammm ■ 
smwion-Aism^m ■■ 
mm%7042-Ax$m<vwji 
smwoG-Aitwrtm 
wmwrm-Axwtom 
mmnm-Aimmm 
wmwoto-Axmmvim . 
mmmofi-Aimmmw ■. 

WttlW-AlM&WSm ■■ 

mmw<m-Aim.n<7)wm 
mm^im-AxMm^mm ■ 
mmmi-Axmnmm ■■ 
mm^7<m-Ammmm 
mmmoss-Ammmw 
m ijs#7054- Axmwmw 
mmwMs-Amwnmw ■ 
mm^7<M-Ai&M<?)mw ■ 

mmw<m-Amm%m ■ 
wmwmn-Axsswm ■■ 

[04063 

mmW&m ■ Sft£«&fcT-*CD-ROM r l 4 

(2002) -ooi (002) j zmk 

[HI J fi. Corynebacterium glutamicum ATCC130328: 

[02] te. Corynebacterium glutamicum ATCC13032I* 
(A) . FERH BP-71341* (B) t3 il/FERM BP-1581* 

(C) 4*<0Sa«Srfflv^raf7i--A)KW<0^*^ 
[04 3 «i. *^ov^.TA$rfflv^J<7)7n-f-+ 



MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 



MDNA 
MDNA 
MDNA 
MDNA 
MDNA 
MDNA 



[033 
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- <72>#P» 


m 



14(2002) -001(002) 

<72)*#* m ffP 

*£«PTfflrtJMBT 3 Tg 6 * 6 * 

(72)iw» m m 

JK*tWfflifflBBr3TB6#6* tMUR 



^73-^• (##) 

4B064 
4B065 
4H045 



A 
C 

A 
M 



103 



ZNAA 
A 
F 

S0!«WrBBiWIW3TB6#6^ 

mm jea 

zazmmmm 3 ts 6# 6 
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t F*-A(#:#) 2G045 AA28 AA34 AA35 BB20 CB21 

DA12 DA13 DA14 DA35 DA36 
9 FB01 FB02 FB04 FB07 FBI 5 

JA01 JA07 
4B024 AA03 AA11 BA07 BA71 CA03 

CA09 DA06 HA01 HAH HA15 

HA19 

4B029 AA07 AA23 BB02 CC11 FA12 
4B050 CC03 DD02 LL03 LL05 
4B063 QA08 QQ12 QQ13 QQ42 QR32 

QR38 QS25 QS34 QS38 
4B064 AD01 AE03 AE25 AF01 AF27 

AG01 AH02 CA02 CA19 CC24 
4B065 AA22Y AA24Y AA26Y AA32Y 

AB01 BA01 BA16 CA10 CA17 

CA19 CA23 CA28 
4H045 AA10 AA11 AA20 BA09 CA11 

FA74 



